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EXECUTIVE SUMMARY

This report provides a critical regulatory analysis of U.S. Army Corps of Engineers jurisdiction
(Clean Water Act Section 404, Rivers and Harbors Act Section 10) over commercial industrial salt
ponds of the Cargill Salt Redwood City salt pond complex in South San Francisco Bay at Redwood
City, San Mateo County, California. Key factual determinations for contemporary Corps jurisdiction
under the Clean Water Act and Rivers and Harbors Act include:

e 'The permut history of the San Francisco District confirms that prior to the Clean Water Act, the
Corps in fact “traditionally” asserted Rivers and Harbors Act (traditional navigable
waters) jurisdiction over the minor, nameless tributary sloughs and “banks® (salt marsh)
of the tidelands of Westpoint Slough (the site of modern Redwood City salt ponds) as
portions of the traditionally navigable waterbody, San Francsico Bay. (Sections 3.0 and 4.0)

e The tidal channel beds within the diked marsh plain that forms the bed of the salt ponds were
regulated as (and remain under current regulation and guidance) lateral extensions of the
traditionally navigable waterbody, San Francisco Bay.

e The brines and salt pond beds (including slough beds) are impoundments of San Francisco
Bay. Salt pond brines comprise vast volumes of navigable San Francisco Bay tidal waters that
have been artifictally managed to maximize evaporation, brine concentration, salt saturation, and
salt crystallization, like natural salt-producing salt pans and salt ponds (Ver Planck 1958).
Impoundments of navigable waterbodies are subject to Corps Section 404 jurisdiction. (Section
1.0).

® 'The salt ponds at Redwood City have “significant nexus” to the traditionally navigable
waterbody of San Francisco Bay in modern times because all solutes (salts) of direct commercial

and indirect biological values of national importance (including its designation to be included in

a National Wildlife Refuge) are derived exclusively throueh intake and impoundment of
navigable San Francisco Bay waters. (Sections 1.0, 4.0)

e 'The original, existing dikes (levees) that created the salt pond impoundments at
Redwood City were authorized by the revocable Department of the Army (DA) permit under
the authority of the Rivers and Harbors Act, 1ssued to Stautfer Chemical Company in 1940.

e But for the (revocable) historic federal Department of Army permit to construct dikes and
slough dams along Westpoint Slough, the beds and banks of the salt ponds would be continuous
with those of the adjacent traditionally navigable waterbody, San Francisco Bay.

e 'The surface waters of San Francisco Bay would ebb and flow over the diked sloughs, banks and

marsh plains but for the (revocable) historic federal Department of Army permits to construct

dams across sloughs and dikes on the banks of slough.
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e Rivers and Harbors Act jurisdiction 1s not extinguished by DA permits or sudden artiticial
changes, and the San Francisco District has asserted Section 10 jurisdiction at least over unfilled
tidal sloughs (below the plane of former mean high water) behind dikes.

e 'The former bittern ponds were converted from concentrator ponds that were long used for
industrial purposes in interstate commerce (salt production) (Ver Planck 1958; 1953 map of SF
Bay Pond system) (Section 1.0)

e Salt pond types such as concentrator, bittern, and pickle ponds are interconvertible at
the discretion of the salt pond operator (Van de Kamp 1986). Pond 13 is a former
concentrator pond converted to bittern storage use after commercial sale of bittern was
discontinued. (Sections 1.0, 4.0)

e Bittern brines produced in the South Bay solar salt industry were themselves were sold
in interstate commerce, (Ver Planck 1958) and are susceptible to use for interstate commerce.
(Section 1.0)

e Salt ponds in general are also susceptible for use, and have been used for commercial harvest
and transport ot brine shrimp sold in interstate commerce, under past lease agreement from the
Refuge (USFWS 1992) (Section 1.0)

e 'The Corps has established consistent modern precedents of asserting Section 10 RHA
and Section 404 jurisdiction over salt ponds, and explicitly over salt ponds with saturated and
supersaturated brines and slough traces (crystallizers at Napa; Corps Permit No. 400258,
2007; crystallizers in South Bay, Corps Permit No. 19009898; Westpoint Marina, Pond 10
Redwood City, Corps Permit No. 22454S) without exception since the 1980s

e The Corps has asserted “traditional” Section 10 jurisdiction (prior to 1970s regulatory
criteria for geographic jurisdiction under Section 10) over construction of dikes on tidal slough
banks (marsh banks) and dams across tidal sloughs in San Francisco Bay for purposes of marsh
reclamation (conversion to salt ponds and agriculture) since at least 1904.

e The Regional Water Quality Control Board (RWQCB) has documented significant hydrologic
connections between bittern ponds and the traditionally navigable waterbody San
Francisco Bay, due to spillage cracks, holes, and subsurface seepage of bittern into adjacent
tidal marshes and sloughs, atfecting water quality (Sections 1.0, 4.0).
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1.0 Introduction

The purpose of this report is to provide a critical regulatory analysis of U.S. Army Corps of
Engineers jurisdiction (Clean Water Act Section 404, Rivers and Harbors Act Section 10) over
commercial industrial salt ponds of the Cargill Salt Redwood City salt pond complex in South San
Francisco Bay at Redwood City, San Mateo County, California. This diked bayland site (including
crystallizers, desalting ponds, wash ponds, bittern ponds, ditches) has been proposed for urban
development as “Redwood City Saltworks” by Cargill and its partner, DMB Associates. This report
reviews the physical condition of the Redwood City salt ponds, its history, permit and jurisdictional
history, related documentation, and Corps regulations on jurisdiction.

The Corps has consistently asserted Clean Water Act Section 404 (CWA §404) jurisdiction
extensively over salt ponds in San Francisco Bay since the 1970s, and it has also asserted Rivers and
Harbors Act Section 10 (RHA §10) jurisdiction over portions of Redwood City salt ponds, tidelands
tidal channels (including non-navigable ditches and small tidal creeks) since at least the 1940s (see
Section 3.0). Cargill Salt, and its predecessor, Leslie Salt Co., have disputed the Corps’ assertion of
jurisdiction, variously over some or all portions of the salt pond complexes in San Francisco Bay.

2

1.1. Site History

The salt ponds at Redwood City, like the majority of those of the South Bay in general, were
originally constructed in the 20" century by converting tidal salt marshes and creeks to non-tidal
impoundments that function as salt evaporation ponds (solar salterns or salt pans).

Since at least 1953, almost all of the existing salt pond system at Redwood City (with the exception
of Pond 10, which was converted to a marina and habitat reserve after 2005) has been in continuous
commercial industrial use in a configuration similar to its current condition (Ver Planck 1958, Plate
1; Figures 1-3, this report). Antecedent industrial salt ponds have been operating within the area
occupied by the northern portions of the existing Redwood City salt ponds (most ot the crystallizer
area and Pond 10) since the beginning of the 20™ century (Ver Planck 1958, p. 112).

The Redwood City salt pond system was amalgamated by Leslie Salt Co. in 1936. It consolidated
some local salt works predecessors, primarily Stautfer Chemical Corporation and Leslie Salt Refinery
Company, by 1936 (Ver Planck 1958,). The southern half of the existing Redwood City salt pond
system between First Slough and Flood Slough (Ponds 9, 9A, 8W, 8E, 7A, 7B, 7C) was reclaimed by
diking tidal salt marsh and damming tidal sloughs after 1943, and was operational by 1953 (Figures
1, 2; see also Section 3.0).

Cargill began decommissioning industrial salt production in the Bay Area beginning with its North
Bay (Napa) salt pond system in the mid-1990s. The former Napa salt pond system is currently
owned by the State of California. In the South Bay, Cargill sold etther its industrial use rights (in
ponds owned by the U.S. Fish and Wildlife Service Refuge) or fee title of most of the South Bay salt
pond system to the U.S. Fish and Wildlife Service (San Francisco Bay National Wildlite Refuge
Complex) or the State of Calitornia. Most salt ponds in San Francisco Bay are currently owned and
managed by federal or state agencies. Most publicly owned salt ponds have been authorized to be
converted from industrial salt production to different wildlife habitats (tidal mudflat, tidal marsh,
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and saline to hypersaline lagoons or ponds with damped tidal range), and many are currently in
transition.

The Redwood City salt pond complex was connected to the Newark salt plant by brine pipelines
that run under the bay, and received brines produced by East Bay salt evaporation ponds that
concentrated bay intake water from tidal slough sources (Siegel and Bachand 2002). The existing
Redwood City salt pond system appears to have no active industrial connections to bay intake and
concentrator (evaporation) ponds in the South Bay salt pond system. The solar salt production
system has been cut off at its source: remaining intake ponds have been converted to shallow
lagoons with damped tides, and brine is no longer concentrated by evaporation to saturation.
Former intake and concentrator ponds are also being converted to tidal mudflats in succession to
salt marsh. Since the South Bay salt ponds ceased new production of brines circa 2004, remaining
salt-saturated and near-saturated brines processed in the system have been concentrated in the last
salt ponds that remained in industrial operation: the Newark and Redwood City plant sites (U.S. Fish
and Wildlife Service and California Coastal Commission 2007). The brines contained at Redwood
City, therefore, are remnants of former industrial production, not ongoing production.

1.2. Site Description
1.2.1. General description of the Cargill Redwood City salt ponds.

The Redwood City salt pond complex 1s privately owned by Cargill Salt. It was not included in the
sale by Cargill of 16,500 acres (fee-title and mineral rights acquisition) to the Department of Interior
and the State of California. All salt ponds within the Redwood City salt pond complex, however,
were authorized by Congress tor inclusion within the San Francisco Bay National Wildlife Refuge
Complex (USFWS 1990; Public Law 100-556, 1988). The Redwood City salt pond system consists
of approximately 1433 acres of salt ponds (levees, ditches, locks, and all enclosed types of basin that
retain, convey, or form concentrated (hypersaline) brines derived from evaporation of bay water,
with variable ionic composition.

The remaining salt ponds at Redwood City (including former crystallizers, bittern desalting and
storage ponds, “pickle” or saturated brine ponds) are now (2010) disassociated from the extensive
tormer bay intake and solar salt evaporator (concentrator) pond system that supplied them with
tresh batches of brine. In the absence of an integrated bay intake and concentrator system,
industrial salt production capacity 1s limited to residual brines within the remnants of the former
South Bay salt pond system. The remaining system is, however, apparently in a serviceable condition
and actively repaired and maintained. Operations and repairs activities are authorized under regional
permits issued by the U.S. Army Corps of Engineers (permit 19009898, issued in 1995 and
presumably extended beyond its prescribed 10 year period; Cargill application for renewal submitted
to USACE on April 15, 2008).

In 2002, the operational salt pond system at Redwood City ponds was mapped by Wetlands
Research Assoctates (WRA 2002), showing rectangular crystallizer ponds numbered 1-9, bittern
desalting pond 10, bittern storage ponds 9, 9A, and pickle (saturated brine) ponds 7A, 7B, 7C, 8E
and 8W. The tormer salt pond types based on normal recent past industrial uses at the time (Fig. 2;
pickle, bittern desalting, bittern storage, crystallizer) cannot be presumed to apply to the existing
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post-industrial conditions. Salt crystallizer operations, bittern, desalting, and pickle (saturated brine)
ponds are described by Ver Planck (1958) and Siegel and Bachand (2002). Bay intake and
concentrator (evaporation) ponds are not reviewed here because they are no longer part of the
Redwood City salt pond system owned and managed by Cargill Salt. The Redwood City salt pond
system also includes two dredge locks at ponds 9 and 9A, continuous with the perimeter levee
system.

Crystallizer, pickle, and bittern ponds are normally periodically flooded with and drained of saturated
brines through an artificial system of pumps, siphons, ditches, and water control structures. All the
brines remaining in the salt pond system derived from evaporation of tidal bay water (estuarine sea
water) in other parts of the salt pond system (bay intake ponds, evaporator ponds). The brines
dertved from San Francisco Bay tidal water today are essentially the same physically, chemically, and
biologically as the natural saturated brines that produced halite and natural bittern brines in the
historic Crystal Salt Pond (Fig. 9), San Lorenzo (Ver Planck 1951). The pickle ponds at Redwood
City (7TA-C) contained brines with dark orange-red hues in January 2010, indicative of Dunaliella and
halobacteria (salt-tolerant natural single-celled green algae and bacteria) productivity and pigments at
high salt concentrations (Javor 1989, Baye 2000).

Cargill Salt and its predecessor, Leslie Salt Co., have stressed repeatedly that all hypersaline brines of
the solar salt industrial facility, expressly including bittern salts are “concentrated Bay water”, with
bittern distinguished merely as “concentrated bay water with sodium chloride removed” (Washburn
1985a). Cargill’s legal representatives have declared that bittern storage ponds are not “waste
treatment ponds” or “waste management systems”, but holding ponds (Washburm 1985b).

1.2.2. Salt pond substrate

With the exception of some levees and berms that support vegetation or imported earthen fill, the
bay mud substrate of Redwood City salt ponds generally consists of unvegetated non-tidal
hypersaline flats composed of bay mud with variable salt or mineral film deposits. Bay mud 1s clay-
silt estuarine sediment that dominates the surface of San Francisco Bay. Bay mud of salt pond beds
1s variably emergent or submerged under brines. Perimeter levees are subject to leaching with
rainwater and tidal influence, reducing substrate salinity to levels that enable salt-tolerant wetland
vegetation to establish (Fig. 8). The bay mud beds of the salt ponds were deposited naturally over
the antecedent tidal marsh surtface soils and tidal channels that were diked and impounded to torm
salt ponds (Ver Planck 1958). Relict tidal drainage topography, including First Slough (incorporated
in ponds 4, 8E, 8W, 7A), has remained evident in aerial photography of the salt ponds from the
1940s to the present, including relict drainage patterns in multiple crystallizer beds.

The surface bay mud sediment in the salt ponds may be oniginal tidal marsh sediment (bay mud with
decomposed organic matter from vascular plants), or a veneer of naturally redeposited bay mud
(resuspended fine sediment either from internal salt pond wind-wave erosion or suspended sediment
load of former bay intake water). In the crystallizer beds, bay mud has been artificially redeposited
by mechanical placement of wash pond mud (sediment removed from harvested halite by washing
with saturated brines). The bay mud surfaces of salt ponds retaining saturated brines (including
bittern, brines with high concentrations of potasstum and magnesium salts) may also become
mantled with precipitated halite (water-soluble sodium chloride solids or slush-like crystals
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suspended in saturated brine) as well as mineral precipitates of relatively insoluble calcium sulfate
(gypsum). Halite precipitated in crystallizer beds was periodically harvested (along with some
adhering bay mud), partially re-exposing underlying bay mud. (Ver Planck 1958).

There is no evidence that any salt pond beds at Redwood City include signiticant areas of any
artificial substrates; the pond bed surfaces are composed of either bare bay mud, bay mud coated
with precipitated halite, or bay mud coated with mineral precipitates from hypersaline brines.

1.2.3. Crystallizer salt ponds

Crystallizer and concentrator ponds are interchangeable salt pond types, depending on operational
and internal structural modifications. Crystallizer ponds at Redwood City are distinguished trom
other salt ponds by their rectangular shape, wooden partitions, and beds that are periodically
resurfaced (replenished with bay mud and re-smoothed) with wash pond muds to compensate for
substrate loss during harvest of crystallized salt. The rectangular array of crystallizer ponds at
Redwood City were depicted in the 1953 map of Redwood City salt production facilities (Ver Planck
1958, Plate 1), and were evidently converted from antecedent non-rectangular concentrator ponds
visible in 1943 aertal photograph ot the site (Fig. 1). Other crystallizers in the South Bay have been
converted to concentrators in the past, such as A8 (Alviso; rectangular crystallizer beds evident in
USGS topographic map, Milpitas quadrangle). Pond A8 was reported as a concentrator pond in
Corps permit application environmental assessment documents by Cargill, permit 19009E98).

Crystallizer pond hydrology during the non-rainfall season 1s managed by artificial ditches and
pumps and is designed for rapid filling with saturated brine (pickle) and emptying ot bittern (brine
supernatant following precipitation of sodium chloride/halite). During production, crystallizers are
drained and filled with fresh saturated brine (pickle) two to five times (Ver Planck 1958). Halite
deposits 4 to 6 inches thick form on the crystallizer bed.

Crystallizer pond hydrology 1s also significantly influenced by direct natural rainfall inputs in these
artiticial impoundments ot bay water. Rainwater stratities on the surtace of dense concentrated
brine, with little mixing except through strong wind-wave action (Ver Planck 1958). Heavy rainfall
can cause strong dilution and overtilling of brines in crystallizer ponds, and sometimes induces a
need for pumping to concentrator ponds to remove excess diluted brine (Cargill Salt 1996).
Rainwater impoundment in salt ponds can be a major hydrologic control in wet years: in the wet
winter of 1995, Napa pond 2A was breached under emergency conditions by Calitornia Department
of Fish and Game (Jim Swanson, CDFG, retired; pers. comm. 1995) to relieve pressure in the salt
pond system and prevent widespread levee failure due to salt pond internal overtopping.

Dilution of crystallizer brines during the winter-spring rainfall season is associated with development
of pale to rich brine hues in the orange-red range (Siegel and Bachand 2002, cover photos),
indicating significant organic matter content and biological activity and productivity of Dunaliella
salina and halobacteria (Javor 1989, Baye 2000).

Portions of crystallizer 4 and pickle pond 8E have recently been filled to an unknown elevation (date
unknown) sufficient to create slipface side-slopes of the fill) by earthmoving equipment (Fig. 10).
These modifications do not appear to correspond with repair and new work activities authorized
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under USACE permit 19009898. The extent of fill modifications of the Redwood City salt ponds
after cessation of industrial salt production 1s unclear.

1.2.4. Bittern salt ponds

Bittern ponds (bittern “storage” ponds) are former concentrator ponds used to store the supernatant
saturated brine following precipitation of most sodium chloride from pickle in the crystallizers.
Bittern was characterized by Leslie/Cargill salt’s legal representatives as merely as “concentrated bay
water with sodium chloride removed” (Washburn 1985). Bittern is transferred from crystallizers to
bittern “desalting ponds”, where residual sodium chloride (up to 12.5% of bittern at 30 Be; Ver
Planck 1958) 1s precipitated. The desalted (sodium-reduced) bittern is composed of potassium and
magnesium chloride and sulfate, with minor amounts ot bromide and other seawater minerals.

Bittern storage in former concentrator or pickle ponds began after 1968, when the primary industrial
consumers of bittern (caustic magnesium industry, Westvaco Chlorine Products Corporation and
FMC) terminated its agreement with Leslie Salt (Washburn 1985a, b). Bittern is generated at a 1:1
ratio with sodium chloride salts, estimated at 800,000 tons of each salt type per year in the 1950s
(Ver Planck 1958). Without an industrial consumer of bittern at rates commensurate with
production, bittern storage became necessary by the 1970s, when State and Federal water pollution
control laws regulated direct disposal of undiluted bittern in San Francisco Bay. Large salt
evaporator pond acreage (e.g., ponds 12 and 13, Newark at Mowry Slough; ponds 9 and 9A,
Redwood City) became dedicated to bittern storage. Most bittern produced since 1972 has been
stored (Siegel and Bachand 2002). Bittern that was described as being in “temporary’ storage for
resale in the early 1980s (Washburn 1985b) persisted until the end of new brine production after
2005.

The relict tidal channel patterns typical ot concentrator ponds were clearly evident in the beds of the
Redwood City bittern ponds prior to 2007 (Fig. 2), despite the obscuring coverage of bittern solid
salt deposits and bittern liquids. The tidal creek patterns corresponding with the antecedent
morphology of tidal marsh are clearly visible in the 1943 aerial photograph (Fig. 1).

Bittern ponds may have subsurface hydrologic connection to the Bay, at least at times and in some
conditions. Bittern storage ponds are converted concentrator ponds, and Ver Planck (1958)
concluded that significant leakage occurs in concentrator ponds; the theoretical 10:1 ratio of
concentrator to crystallizer pond area 1s in practice 15:1 because of pond leakage and rainfall inputs
(Ver Planck 1958). Leslie Salt conceded at least one instance of direct tidal overtopping of a bittern
pond levee (hydrologic input of tidal water) and backtlow of “diluted” bittern to tidal waters of the
Bay in December 1982 (Washburn 1985b). Bittern seepage through levees at Plummer Creek
(Newark) on to adjacent tidal pickleweed marshes (where it apparently resulted in conspicuous
dieback of vegetation and pooled bittern) was documented at up to 15 locations in 1984 by Regional
Water Quality Control Board and U.S. Fish and Wildlife Service statt (RWQCB 1985). Bittern flow
rates through cavities in levees were estimated at 5 gallons per minute, with seepage persisting for
weeks. More recent (1999-2002) examples of bittern discharges to San Francisco Bay, ranging trom
thousands to hundreds of thousands of gallons, have been reported, including bittern overtopping
levees due to high winds (Rogers 2007). Bittern ponds are therefore not completely isolated
hydrologically from tidal aquatic habitats of San Francisco Bay: they may aftect tidal water quality
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where leakage occurs, and they may be atfected by extreme high tides where sufficient wave runup
occurs near low or eroded levee crest segments.

Pond 9 was identitied as a bittern pond as recently as 2002 (WRA 2002). Pond 9 in January 2010 was
mostly drained of bittern, and was extensively excavated and filled. Its bed was converted from
hypersaline mudflats with residual tidal creek topography to parallel rows of fill mounds that formed
discontinuous ridges and troughs (Fig. 4). Ridges emerged approximately 1 ft to over 2 tt above the
brine surface (Fig 4). Despite substantial rainfall, Pond 9 had a partly emergent bed over its western
half (Fig. 5). The east end of the Pond 9 was holding some type of brine in the troughs and pits
impounded between the linear mud mound ridges (Fig. 4). These unprecedented features for any
bittern pond in either the South Bay or Napa salt pond systems are modifications that do not appear
to correspond with repair and new work activities authorized under USACE permit 19009598.

In the presumed absence of bay discharge of bittern (which requires long-term discharge of highly
diluted bittern over years, under permit), it appears that bittern stored in Pond 9 has been remixed
and recirculated in either pickle or crystallizer pond brines, or both. In any case, visual evidence that
liquid bittern has been evacuated from Pond 9 (Fig. 5) indicates that it is now only nominally or
historically a “bittern storage pond”.

Former bittern (desalting) Pond 10 was converted to a marina and separate managed wildlife habitat
area, under a separate permit issued by the Corps and BCDC (Fig. 6). Pond 10 lies outside the
proposed Saltworks development area.

1.2.5. Pickle salt ponds

Near-saturated and saturated brines in pickle ponds are formed in batches from late-stage
concentrator pond brines, and are pumped to crystallizer ponds (Ver Planck 1958). The depth ot
brine in the pond varies according to the stage of refilling or evacuation, and may be influenced by
rainfall as well (Ver Planck 1958). Brine depths in the South Bay salt ponds in general is highly
variable (Warnock ¢t a/. 2002), ranging from partly or completely emergent pond beds (exposure of
bay mud; Warnock e /. 2002) to depths supporting abundant migratory shorebirds, dabbling and
diving ducks (Takekawa ef /. 2000).

The pickle ponds at Redwood City (7A-C) contained brines turbid with dark orange-red hues due to
high concentration of Dunalie/la and halobacteria indicating significant primary productivity (Javor
1989, Baye 2000). Relict tidal channel patterns are clearly evident in the beds of the Redwood City
pickle ponds, corresponding with the antecedent morphology of tidal marsh in the 1943 aerial
photograph (Figures 1, 2).
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2.0 Natural salt ponds: comparison with industrial salt ponds

Salt ponds are not inherently artificial: the industrial salt pond system displaced its natural
antecedents. San Francisco Bay historically supported natural salt ponds that generated halite
deposits and saturated brines (Ver Plank 1951, Goals Project 1999). Hypersaline lagoons are
widespread in arid and Mediterranean-climate barrier coasts of the world (Davis and Fitzgerald 2004,
Woodrotte 2002). The largest natural salt pond near San Lorenzo (Alameda Co.), which is labeled
“Crystal Salt Pond” in the U.S. Coast Survey T-sheet of 1857, (Fig. 9) has been interpreted
geomorphically to be a natural impoundment of a tidal marsh and creek system, associated with a
wave-deposited marsh berm or remnant of a low estuarine barrier beach (Atwater ez /. 1979). The
natural salt ponds were tlooded by the high spring tides of June and July, and concentrated brine
and produced halite up to 8 inches thick during neap tides of late summer and fall (Ver Planck 1951,
1958). The halite deposits of natural salt ponds were rapidly exhausted by commercial harvest by the
1860s, triggering the “improvement” of salt ponds for increased yield of salt. Natural salt ponds
were the precursors of artiticial salt ponds that evolved from “improved” bermed impoundments of
natural pools to extensively diked tidal marshlands with dammed sloughs (Ver Planck 1958). The
transition between natural and artificial salt ponds 1n San Francisco Bay occurred in the 1850s-1870s.

Specialized hypersaline microalgae (Dunaliella salina, the primary producer of salt ponds), and its
primary aquatic invertebrate grazer brine shrimp, Artemia franciscana) inhabit modern salt ponds of
San Francisco Bay. They originated in natural salt ponds, and colonized the industrial salt pond
system (Larsson 2000). Primary production ot Dunaliella also provides trophic support to brine tlies
(Ephydra spp.) a key prey item for some waterbird species foraging in late-stage salt ponds and their
levees (Maftei 2000). Brine shrimp production was abundant enough (estimated adult population up
to 4.5 billion; Larsson 2000) to support commercial industrial harvests from San Francisco Bay salt
ponds (U.S. Fish and Wildlite Service 1992). Brine shrimp grow in hypersaline brines between 70
and 200 ppt, and survive as long-lived cysts (dormant resistant life-history stages, remaining viable
tor decades) in brines near saturation (U.S. Fish and Wildlife Service 1992, Larssen 2000). Brine
shrimp are consumed by salt pond waterbirds including eared grebes, mallards, American avocets,
Wilson’s phalarope, whimbrels, California gulls, mallard, western and least sandpipers, willets, and
greater yellowlegs (Larsson 2000). Dunaliella salina is ubiquitous in salt ponds of San Francisco Bay,
and can remain photosynthetically active (alive and productive) near brine saturation (near 350 ppt).
Only undiluted bittern may lack metabolically active Dunaliella (Javor 1989, Brock 1975).

Small salt ponds form internally within salt marshes ot San Francisco and San Pablo Bays, in both
remnant prehistoric salt marshes as well as historic-era salt marshes. Salt pans (variant spelling
“panne”, Fr.) are depressions or pools in undrained sections of salt marsh plains between tidal
creeks (Chapman 1961, Pethick 1972), and also occur as undrained flats along the edges of alluvial
tans or the landward edges of salt marsh plains (Baye e @/ 2000, Baye 2000). Natural salt pans can
evaporate in late summer, forming saturated brines and crystalline salt films or crusts, just as
industrial salt ponds do. They similarly produce conspicuous pigmented “blooms” of Dunalie/la,
blue-green halotolerant bacteria, and brine flies. Their brines at various stages of concentration are
essentially identical biologically and chemically with those of salt concentration ponds, pickle ponds
and crystallizer ponds of the industrial system. Natural brines also originate from tidal Bay sources,
as do salt pond intake pond brines.

3
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Because Crystal Salt Pond was destroyed before any detailed biological accounts (wildlife use) were
prepared, it is uncertain whether playa-like dry salt pans were used by species that are currently
tederally listed as threatened or endangered under the Endangered Species Act, such as the western
snowy plover, Pacific population (Charadrius alexandrinus nivosus) or the California least tern (Szerna
antillarum brownz). Western snowy plovers and California least terns inhabit the artificial salt ponds
that replaced the Bay’s natural salt ponds (Goals Project 1999).
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3.0 Jurisdictional history of San Francisco Bay salt ponds

The Corps has a long and consistent history of asserting jurisdiction over the tidelands from which
salt ponds were reclaimed, the process of salt pond reclamation, and the salt ponds and levee
systems themselves. The earliest history of Corps regulation of salt pond construction occurred
prior to the Clean Water Act, under the Rivers and Harbors Act of 1899. A brief and selective
review of representative and key examples ot Corps jurisdictional assertins (public notices, permits
issued or denied, jurisdictional determination letters) over salt pond construction, salt pond
operational activities, and the tidelands from which they were reclaimed, 1s presented below. This
permit history is significant for analysis of contemporary jurisdiction over salt ponds because it
shows how broadly the Corps interpreted its traditional (pre-Clean Water Act, pre-NEPA)
jurisdiction over “navigable waters of the United States” in the “navigable waterbody” of San
Francisco Bay and its tidelands.

3.1. Early historic assertion of Rivers and Harbors Act jurisdiction (traditional
“navigable waterbody/waterway”)

In contrast with modern Rivers and Harbors Act (RHA Section 10) regulations (33 CFR Section
328), which describes jurisdictional limits with explicit precision, the Corps San Francisco District
had traditionally applied broad discretion in assertion of its jurisdiction over San Francisco Bay,
including man-made ditches, small sloughs, tidal channels that were not named on ofticial lists of
“navigable waterways”, and even construction of levees on “overtlow lands” (tidal marsh) as well as
dams across small tidal sloughs. The examples below provide counter-evidence to previous
arguments by Leslie/Cargill Salt that the Corps narrowly asserted Rivers and Harbors Act
jurisdiction over “navigable waterways” identified on official lists. The Corps even regulated
overhead structures (above tide) that affected navigability. Examples ot specitic permit and public
notice actions demonstrating traditional assertion of RHA Section 10 by the San Francisco District
are reviewed below to provide a documented historic context for interpretation of “traditional
navigable waters” in San Francisco Bay tidelands, relevant to “traditional navigable waterways”
interpretation today (Section 3.2, Section 4.2.4.).

The Corps regulated reclamation of tidal marshes described as “overflow lands”. The South San
Francisco Land & Improvement Company submitted an application to “reclaim overflow land in the
southern part of S.F. Bay at Point San Bruno, San Mateo County” on August 5, 1915. The permit
was issued by the Division Engineer on August 23, 1915, citing “S.F. Bay (General)” as the atfected
waterway in the card file record of the permit action early in the Rivers and Harbors Act history in
San Francisco Bay. Similarly, the Division Engineer authorized a permit on May 21, 1917 to “inclose
[sic] with a levee a tract of about 1400 acres lying west of Petaluma River and north of San Antonio
Creek, about 10 miles below the town of Petaluma” to W.O. Wright, citing “Petaluma River” as the
affected waterway. This permit identifies the regulated location of fill (levee construction) on the
banks of marshlands “lying west of the Petaluma River”, and not in the navigable niver itself.

On August 17, 1914, the Corps (Secretary ot War) issued a permit to the Dumbarton Land and
Improvement Company to “build a levee and close within the inclosure [ such sloughs situated
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between the left bank of Newark Creek on the north and the Santa Fe Pacific Railroad and Spring
Valley pipe line on the south, as are not navigable [#¢], in accordance with the plans and drawings
attached...”. This permits explicitly regulated sloughs tributary to the navigable waterbody of San
Francisco Bay that were not navigable in fact, and were not named on otficial lists of navigable
waterways. These marshlands later became part of the Leslie (Cargill) Salt pond system.

The most direct and site-specific evidence for early historic assertion of Rivers and Harbors Act
jurisdiction over tidal marshlands at Redwood City is provided by the permit issued to Leslie Salt’s
predecessor, Stauffer Chemical Company, at the existing salt pond system on January 16, 1940. That
permit expressly authorized levee construction (placement of dredged sediment) on the salt marsh
banks, above tidal channels along Westpoint Slough and its tributaries, as well as across the First
Slough: “...authorized to...construct an earth dyke [sic] or levee across and along the banks of First
Slough and along the bank of Westpoint slough and an unnamed tributary thereot...”. The Public
Notice tor this application, dated December 9, 1939, stated the proposal to “...construct about
three miles of earth levee from the proposed dam extending along the southerly bank of Westpoint
Slough.”

Several critical conclusions about the Corps’ assertion of Rivers and Harbors Act jurisdiction
necessarily follow from the wording of the permit and Public Notice for the Stautfer Chemical
Company proposal to construct salt ponds in tidal marshlands at Redwood City in 1939. First, it
expressly authorized damming ot “unnamed tributary” of Westpoint Slough, which indicates that
the Corps asserted Rivers and Harbors Act jurisdiction over activities in waterways that were not
included in any official lists of “navigable waterways” (since an unnamed tributary cannot be named
in a list). Second, it expressly authorized construction of dikes along banks of the slough, not merely
the dams across the mouths of channels. The Corps was in fact regulating discharge of fill on the
marsh plain “banks” to construct levees.

The construction of salt pond levees was described in detail by Ver Planck (1958), who noted the
necessity of placing dredged sediment in multiple lifts on the marsh so that the “crust” would not be
broken and cause the new levee to collapse (Ver Planck 1958, p. 46-47). The “crust” is the cohesive
pickleweed marsh plain with relatively high shear strength, more than ten times greater than
compared with cordgrass marsh and unvegetated mud sediments studied in Palo Alto by Pestrong
(1969). The location of approximately 40 tt wide salt pond levees (Ver Planck 1958) constructed at
Redwood City, as elsewhere in San Francisco Bay, 13 generally inside of the edge of tidal creek banks
delineated in U.S. Coast Survey T-sheets and USGS quandrangle maps at the time of their
construction. These channel banks “black line” mapped features are generally interpreted as the
Mean High Water line — as Cargill has asserted in past jurisdictional disputes and case law.

Thus, the regulated fill discharge on the high marsh bank capable of supporting a levee that was
authorized in the Staufter Chemical Company permit was above Mean High Water. This
jurisdictional area is part of the same marsh plain substrate and topography that forms the beds of
the levee-enclosed salt ponds today. Thus, the Corps previously asserted jurisdiction over “navigable
waters” of San Francisco Bay more broadly than it does today 1986 Section 10 Rivers and Harbors
Act regulations at 33 CFR Part 329. The Corps permit for Staufter Chemical’s reclamation of tidal
marshes clearly indicates that the Corps traditional interpretation of its jurisdiction (pre-Clean Water
Act) extended over “navigable waters” of San Francisco Bay that included its “unnamed tributary”
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sloughs and “banks” of tidal marsh plains. Cargill’s past arguments that the Corps traditionally
interpreted “navigable” waters narrowly and regulated only specific named, listed “navigable
waterways” within San Francisco Bay contradict the site-specific permit history at Westpoint
Slough’s tidelands that became the Cargill Redwood City salt ponds. (Note: The aertal photograph
trom 1943 shows that the authorized levee construction along Westpoint Slough was not completed
by that date: open tidal marsh plains and creeks extended from the open mouth of First Slough to
Flood Slough).

Other Corps permits of the mid-20" century also confirm that the Corps regulated small, unnamed
and even artificial tidal channels within salt marshes. Corps San Francisco District Public Notice 50-
54 (10 May 1950) announced an application by Leslie Salt company of Newark, California, to
“construct an earthen dam across the outlet of the borrow pit ditch...” for reclamation of tidelands
south of the Dumbarton Bridge, near “Bellehaven” (near Palo Alto). This permit was part of the
construction of the modern Redwood City salt pond system. The “borrow ditch”, by definition, was
clearly an artificial canal extension of San Francisco Bay as the parent navigable waterbody — not
even a named tidal slough or a listed “navigable waterway”. Borrow ditches were navigable by the
Leslie Salt dredge, the Mallard, and smaller craft. The permit was issued on 29 May, 1950.

Corps San Francisco District Public Notice 55-36 (6 December 1954) announced an application by
Leslie Salt Company to seek after-the-fact approval of a previously constructed unauthorized dam
across Angelo Slough at its junction with Belmont Slough, San Mateo County. The Corps card file
tor permit actions reports that the permit was “retused”, and cites the navigable “waterway” as “S.F.
Bay (South)”, rather than the sloughs where the dam was constructed.

Another permit action that demonstrates that the Corps traditionally regulated tidal sloughs that
were too small to be navigable in fact (in their unimproved state) by commercial vessels, as well as
adjacent tidelands, was granted to the Santa Fe Land Improvement Company to “fill the extreme
upper end of Ellis Slough, and a small area adjacent to the high water line on the south side”, citing
“Richmond Harbor” as the affected waterway. The permit was issued on August 6, 1930. The card
file indicates that authorized construction was completed on 2/7/31.

The Corps regulated activities that affected navigability of San Francisco Bay and its tributary
navigable waterways, even when the activity was conducted above the reach of tides. The Corps
issued a permit to PG&E Co. on January 29, 1940, to “install a 4,000 volt overhead power line
crossing across the mouth of Gray Goose Slough, citing “Alviso Slough” as the waterway. The card
file indicates that authorized construction was completed on 10/9/53. A similar permit to
“construct an aertal power cable with a minimal vertical clearance of 25 tt above MHHW near Sears
Point” over Tolay Creek (cited as the “waterway”, but which was not listed by the Corps separately
as a “navigable waterway”) was issued to PG&E on October 20, 1953.

The permit history cited above establishes supports the following conclusions that are relevant to
contemporary Clean Water Act and Rivers and Harbors Act jurisdiction and interpretation of
“navigable waters of the United States™:

e lLong before the passage of the Clean Water Act and other federal environmental laws, the
Corps’ San Francisco District interpreted “San Francisco Bay”, including unnamed
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tributaries and man-made tidal ditches, as extensions of this traditional “navigable
waterbody”. The Corps did not narrowly assert jurisdiction only over certain listed, named
“navigable waterways” within San Francisco Bay.

e Long before the passage of the Clean Water Act and other federal environmental laws, the
Corps’ San Francisco District expressly regulated the construction of dikes on tidal marsh
“banks” of tidal sloughs — specitically, at Westpoint Slough, the original dikes of the modern
Cargill Redwood City salt ponds. The “banks” regulated as extensions of South San
Francisco Bay (the navigable waterbody) were continuous with the tidal landforms that
became the beds of the modern Redwood City salt ponds.

e The historic (and modern) RHA regulation ot power lines located high above the navigable
waterbody of San Francisco Bay indicates that the Corps’ jurisdiction was not narrowly
asserted within the tidal frame, but based on an “effects test” on the navigable capacity of
San Francisco Bay. This conclusion is consistent with the Corps’ historic regulation of marsh
reclamation in tidelands, and damming of small unnamed tidal tributaries or ditches: diking
these extension of the Bay, or removing dikes, indirectly atfected its navigable capacity by
altering tidal prism, tidal energy, consequently silting and shoaling (a process recognized
tollowing widespread marsh reclamation) that could interfere with navigations, as power
lines can.

e 'The Corps traditionally asserted its regulatory authority over diking and damming small
sloughs in tidal marshlands not only by issuing, but also by denying permits for after-the-fact
fills (Angelo Slough example).

3.2. Modern assertion of Rivers and Harbors Act and Clean Water Act
jurisdiction

Since the current Corps regulations on jurisdiction under Rivers and Harbors Act (RHA) Section 10
and Clean Water Act (CWA) Section 404 were published in 1986 (33 CFR Part 328 and 329; 33 USC
1344 and 33 USC 401 ef seq.), the Corps’ jurisdictional determinations became more explicitly
precisely documented. The history of salt pond authorizations and enforcement actions since 1986
(current Corps permit regulations) are directly applicable precedents for contemporary salt pond
regulation under Rivers and Harbors Act Section 10 and Clean Water Act.

The most recent permit issued for salt pond till activities, including tills within intact former
industrial commercial crystallizer ponds of Cargill (now owned and managed by the California
Department of Fish and Game) dates from 2008 (Corps permit tile no. 4000258N). The tinal
jurisdictional determination report was approved by the Corps on April 21, 2008. This jurisdictional
determination 1s particularly pertinent to Redwood City salt ponds because nearly the entire area
over which the Corps asserted Section 404 jurisdiction as “non-wetland Waters of the United
States” consisted of post-industrial crystallizer beds and post-industrial wash ponds that normally
contained saturated or supersaturated brines. These ponds are substantively equivalent to the
crystallizers and pickle ponds in Redwood City. The significance of this very recent and specifically
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applicable jurisdictional precedent cannot be overestimated. Notably, some jurisdictional “wetlands”
were identitied and mapped on levees internal to the crystallizer ponds.

The most recent regional permit issued by the Corps for all South Bay salt pond operations (Corps
tile no. 19009598) was issued November 29, 1995 to Cargill Salt Division (Robert C. Douglass,
Manager, Real Property). This permit expired on its own terms on July 31, 2005, but was provided a
general permit condition (#1) allowing time extension. The permit covers activities “including
operation, repair and new construction assoctated with the production of solar salt in the southern
portion of San Francisco Bay” for the purpose “to sustain operation and production of the solar salt
facilities. . .”. At the time it was 1ssued, activities related to decommissioning of salt ponds were
neither proposed nor authorized. The permit was issued under authority of both CWA Section 404
and RHA Section 10. The explicit regulation of fill and excavation of crystallizer beds 1s shown at
part 1.t of the permit. “Spot repairs and rehabilitation of crystallizer beds. This work will be
accomplished with land based equipment”. The explicit regulation of fill and excavation in salt pond
intertors is also shown in authorization of new work with reporting and approval requirements for:

2.b) “Dredging of existing and new borrow ditches within the salt ponds...” and

2.¢c) “Dredging in salt ponds to allow the tloating dredge to cross a pond, with the placement
of dredged material on the bottom along the side of the dredged channel” to allow internal
navigation; and

2.g) “Construction of new pumping donuts, internal cotfer dams, and internal salt pond
levees”

Finally, and also most recently, the Corps issued a permit (2008-00103S, January 23, 2009) to
Mendel Stewart of the U.S. Fish and Wildlife Service San Francisco Bay National Wildlife Refuge
Complex, for South Bay salt pond restoration Phase 1 permit activities in the approximately 4,155
acres of former salt ponds located at the Ravenswood (SF2), Alviso (A5, A6, A7, A8, A16, & Al7)
and Eden Landing Ponds (E8, E9, E12, and E13), for activities that will involve discharge of fill
within the same salt pond interiors and levees that were formerly regulated under permits 19009E98
and 19009598 issued to Cargill Salt.

Review of all modern permits issued for salt pond operation, repair, and new work in salt pond
beds, ditches, internal berms, and perimeter levees, indicates the following:

e The Corps has consistently asserted jurisdiction over fill discharges in salt pond beds without
distinction among salt pond types or water quality variables such as salinity or ionic
composition. The Corps has explicitly regulated fill discharges in crystallizer beds, as shown
in Section 404 jurisdictional maps (Napa) and in explicit narrative descriptions of activities
authorized in crystallizer pond beds (South Bay).

e The Corps has consistently asserted jutisdiction over excavation/dredging within ditches and
beds of salt pond interiors, without distinction among salt pond types or water quality
variables such as salinity or ionic composition.
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e 'The Corps has consistently asserted jurisdiction over placement of fill on interior levee
benches and slopes below the (nontidal) high water line, on exterior levee slopes up to the
high tide line.

4.0. Jurisdictional analysis of San Francisco Bay salt ponds

The following 1s a regulatory analysis of Clean Water Act Section 404 and Rivers and Harbors Act
Section 10 geographic and activity junisdiction over salt ponds. It applies the factual background
information discussed in Section 1.0 to the fundamental junisdictional criteria cited at 33 CEFR Part
328 and Part 329.

4.1. Clean Water Act Section 404 jurisdiction (33 CFR Part 328)

4.1.1. Commerce clause nexus. 33 CFR §328.3(a)(1) defines “waters of the United States” under
the Clean Water Act in terms of fundamental commerce clause nexus: “All waters which are
currently used, or were used in the past, or may be susceptible to use in interstate and foreign
commerce, including all waters which are subject to the ebb and flow of the tide;”.

This basic criterion of past, present, or potential interstate commerce is fully satistied by the
pervasive commercial industrial origin, nature, and historic use of the Redwood City (and all San
Francisco Bay and San Pablo Bay) salt ponds for the production, harvest, refining, and sale of crude
solar salt. All portions of the solar salt production system are commercial industrial enterprises with
an obvious and demonstrable history of interstate commerce — the marketing and sale of salt and
salt by-products including bittern (sold as road dust suppressant, and formerly as raw material for
the caustic magnesium industry) and brine shrimp harvested trom salt ponds. Salt 1s the primary
commercial product, and bittern and brine shrimp are secondary commercial products of solar salt
production. There is no question that the Redwood City salt ponds (particularly crystallizers, which
have no other purpose than to produce harvestable salt) produced in the past, and “are susceptible
to use”, for production of solar salt sold in interstate commerce.

The basic commerce clause nexus of industrial salt ponds is even more explicitly established by 33
CFR §328.3(3)(111), “All other waters...the use, degradation, or destruction of which could atfect
interstate or foreign commerce including any such waters: (iit) which are used or could be used for
industrial purpose by industries in interstate commerce;” .

The tact that salt ponds are “susceptible to use” tor commercial production of brine shrimp in late-
stage salt concentrator ponds also provides explicit commerce clause nexus at 33 CEFR §328.3(3)
“All other waters. . .the use, degradation, or destruction of which could attect interstate or toreign
commerce including any such waters: (i) from which tish or shellfish are or could be taken and sold
in interstate or foreign commerce...”. Even though “brine shrimp” are not traditional “shelltish” for
human consumption, they are aquatic invertebrates harvested, processed (desiccated for
preservation) and sold in a manner analogous with krill or small tish for fish meal.

In the case of salt ponds that have been publicly acquired (for the San Francisco Bay National
Wildlife Refuge or the California Department of Fish and Game reserve system), there is no
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question that salt ponds “are or could be used by interstate or foreign travelers for recreational or
other purposes”. The San Francisco Bay National Wildlife Retuge Complex is one of the most
heavily visited Refuges in the country because of its spectacular displays of migratory shorebirds.
The primary purpose of a National (as opposed to a county, regional or state) Wildlife Refuge 1s to
support interstate visitor recreational and educational conservation uses. The authorized boundary
of Don Edwards San Francisco Bay National Wildlife Retuge expressly includes Tracts 165 and 166
(Redwood City salt ponds including current and past crystallizers, bittern, wash ponds, pickle
ponds, desalting ponds) identified in the September 1990 Land Use Protection Plan of the U.S. Fish
and Wildlife Service San Francisco Bay National Wildlife Refuge. On October 28, 1988, Congress
passed Public Law 100-556, which increased the Service’s acquisition authority for the refuge to a
total of 43,000 acres.

It is important to note that the most significant federal nexus for jurisdiction over waters in
Redwood City salt ponds is directly provided by their historic and essential interstate commercial
industrial use, and secondarily provided by their demonstrated and federally authorized recreational
potential for use. The presence of migratory birds, regardless of their number or frequency, is not
essential to establish sufticient federal commerce clause jurisdiction in salt ponds.

Similarly, threatened or endangered under the Endangered Species Act, such as the western snowy
plover, Pacific population (Charadrius alexandrinus nivosus) ot the Calitornia least teen (Szerna antillarum
browni) do nest on some portions of the tormer South Bay salt pond system, such as levee tops and
dry concentrator pond beds. Because the distribution, frequency and abundance of these listed
species at Redwood City salt ponds is unknown (or at least undocumented and unreported) under
existing and recent past conditions, their importance in establishing commerce clause nexus may be
relatively minor or insignificant compared with recent past commercial industrial use of the salt

ponds.
4.1.2. Types of “waters of the United States” applicable to salt ponds

Listed among the “All other waters such as...” at 33 CFR §328.3(3) are “playa lakes”, which are salt
evaporation basins, such as the Great Salt Lake. The Redwood City solar salt ponds are
hydrologically simular to playa lakes, as a result of their being artificially constructed impoundments
of San Francisco Bay tidal marshes and tidal channels (see Section 1.0).

The fact that they are “impoundments of waters otherwise detined as waters of the United States
under the definition” (33 CFR 328.33(4)), i.c., they are impoundments of tidal waters from San
Francisco Bay, is sufficient to bring them under jurisdiction of the Clean Water Act.

4.1.3. “Artificiality” of salt ponds and Corps Section 404 jurisdiction

The salt ponds of the south bay are composed of natural tidal marsh plains impounded by artiticially
constructed levees. The salt ponds are non-tidal impoundments of pre-existing, natural tidal
wetlands including tidal channels extending the bed and surface of San Francisco Bay at the time of
impoundment (section 3.0). The degree of modification of salt marsh to salt pond varies: the beds of
crystallizer ponds, for example, are modified and maintained as flat, relatively impermeable beds

Peter R. Baye Ph.D. Redwood City Saltworks
Botanist, Coastal Ecologist 19 Corps Jurisdictional Analysis
baye@earthlink.net April 2010



(Ver Planck 1958), while most ponds retain residual tidal marsh and creek topography, modified by
internal ditches and berms.

Cargill has proposed various versions of ad hoc arguments that salt ponds are categorically “artiticial”
(rather than semi-artitictal impoundments of antecedent tidal marshes), wholly transtormed to a
condition that renders them non-jurisdictional. Cargill has failed to cite any regulatory or policy
basis for the theory that artificial impoundments of tidal wetlands are non-jurisdictional because they
are “artificial”. On the contrary, the definition of “waters of the United States” at 33 CFR §328.3(4)
expressly includes “All impoundments of waters otherwise defined as waters of the United
States...”, which are by definition artiticially diked or dammed enclosures of waters. Impoundments
of tidal waterbodies (San Francisco Bay and all its lateral extensions or tributaries) or waterways
defined as “navigable) are categorically jurisdictional (33 CFR 328.3(4)). Thus, “artiticiality” per se
cannot possibly in be a barrier to Section 404 jurisdiction. There are no jurisdictional disclaimers or
exclusions in official policy guidance or regulation that apply to artificial waterbodies that otherwise
meet fundamental Section 404 jurisdictional criteria.

The opinion of the Ninth Circuit Court of Appeals ruled in 1990 (Leslie Salt Co. v. United States
and Save San Francisco Bay Association, February 6, 1990, CA No 89-15337) held that artificiality of
salt ponds (specitically tormer crystallizers and calcium chloride pits in derelict salt ponds in

Newark) poses no obstacle to Corps jurisdiction. The Ninth Circuit rejected a fundamental
distinction between artificial and natural waters relevant to Clean Water Act jurisdiction.

33 CFR §328.5 expressly states “man-made changes may atfect the limits of waters of the United
States”. To the extent that “man-made changes” are “artificial”, and may atfect the limits of
jurisdiction rather than cancel jurisdiction altogether, artificial modification of wetlands does not
nullity Corps junisdiction. Furthermore, “artificial” salt ponds remain influenced by natural
hydrologic influences of San Francisco Bay (signiticant seepage, tidal overtopping, wave run-up, as
well as deliberate bay intake to salt ponds; see Section 1.0) as well as natural precipitation. The
alleged categorical “artificial” status of salt ponds is itselt an artificial, exaggerated, and arbitrary
distinction that does not atfect the fundamental jurisdictional status of the salt pond beds.

4.1.4. Extreme hypersalinity and Corps Section 404 jurisdiction

Cargill and its predecessor, Leslie Salt, have argued that some salt ponds are non-jurisdictional under
the Clean Water Act because of the extreme hypersalinity (saturated brines) of their waters. This
argument 1s fallacious. Neither the Clean Water Act nor its regulations establish any upper limit of
salinity, or any compositional threshold for aqueous solutions that may be treated as “waters of the
United States”. The detinition of “waters of the United States” at 33 CFR {328(2)(3) includes haline
(marine salinity) and hypersaline (higher than marine salinity, with ionic composition differing from
sea salt, typical of inland saline soils and waters) aquatic habitats, such as “mudflats”, “wetlands”
(including tidal marshes that become hypersaline), and “playa lakes” (which are by definition
naturally saline or hypersaline, like the Great Salt Lake, a jurisdictional waterbody). Some highly
beneficial natural and managed aquatic habitat functions for particular water-dependent wildlite
depend on upper ranges of hypersalinity (Takekawa er o/ 2000, Warnock et al. 2002, U.S. Fish and
Wildlife Service 1992, Goals Project 1999). Natural waterbodies such as the Great Salt Lake, and
historic San Francisco Bay natural aquatic habitats such as Crystal Salt Pond, regularly developed
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hypersaline and even saturated and supersaturated brines resulting in salt crystallization and
precipitation of thick halite beds (Ver Planck 1951).

The Section 404(b)(1) guidelines expressly identity potential adverse impacts of restricting saline
water on salinity-dependent biota (40 CFR §230.25, Salinity gradients), and considers the
environmental context of salinity in terms ot organism adaptations and natural patterns and
processes of salinity gradients. Thus, Section 404 does not presume that salinity per se is contrary to
the overall aims of the Clean Water Act. Neither the Corps nor EPA have established any guidance,
policy, or regulations that establish a non-arbitrary, scientifically supported upper limits of aqueous
salinity that may be considered thresholds for converting “waters of the United States” to a non-
jurisdictional state. Such a threshold would be absurd, because it would allow natural or artificially
manipulated saline waters to pass in and out of Clean Water Act jurisdiction based on short-term
salinity fluctuations, or artificial salinity regimes intended to defeat jurisdiction (see Section 4.1.5,
below). There is no regulatory or Corps/EPA policy basis to justify any salinity or hypersalinity level
as a barrier to Section 404 jurisdiction.

Cargill’s (Leslie Salt Company’s) arguments that derelict Newark crystallizer ponds were non-
jurisdictional aquatic features under the Clean Water Act merely because of their artificial origin
were rejected by the Ninth Circuit Court of Appeals.

4.1.5. Conversion of salt pond types and brines, and Corps Section 404 jurisdiction

A corollary of Cargill’s theory that saturated brines are not jurisdictional waters of the United States
is that the geographic salt pond areas impounding saturated brines are themselves non-jurisdictional
—implying that the allegedly non-jurisdictional waters could leave an imprint of jurisdictional
exclusion on certain geographic areas. This 1s also a fallacy. It leads to the absurd conclusion that the
artificial transfer of saturated brines among salt ponds could eliminate geographic jurisdiction at the
whim (or with intent to circumvent regulation) ot brine management within the system. Informal
legal opinion and factual determinations prepared by the Calitornia Attorney General in 1986,
prepared in response to inquiry from the San Francisco Bay Conservation and Development
Commussion (BCDC) about the extent of its “salt pond” jurisdiction, are applicable to some aspects
of Section 404 Clean Water Act jurisdiction:

Finally, we note that it is not difficult to convert salt ponds from one type of use to another. For example,
certain bittern ponds on the Baumberg Tract have been converted to and used as concentrators and pickle
ponds. See June 10, 1985 letter from Raymond Thingaard to Steve McAdam, BCDC, p. 2; see also Dorn,
Salt, Univ. of California, Berkeley, November 161982 (unpublished manuscript), noting that “crystallizing
ponds can easily be converted to concentrator ponds if needed”). If BCDC’s jurisdiction were construed as
being limited to only one type of pond (for example, concentrators), then certain areas might pass in and
out of BCDC’s jurisdiction depending solely upon the fortuitous production patterns of the salt making
company. We doubt that the legislature intended to make BCDC’s jurisdiction so variable and uncertain.
(Van de Kamp 1986, p. 13)

The same principle would apply to Clean Water Act jurisdiction: if the geographic area of
jurisdiction depended on the particular range of concentration or ionic composition of a brine
solution, salt ponds would pass in and out of Section 404 jurisdiction within and among years, based
on the discretion (or whim, or intent to circumvent regulation) of the salt pond operator. In theory,
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if the Corps arbitrarily decided that bittern ponds and bittern brines were too rich in potassium and
magnesium, and too poor in calcium to be “waters ot the U.S.” the salt pond operator could degrade
environmental quality of a salt pond by tlooding it with bittern, and be rewarded with elimination of
Clean Water Act Section 404 jurisdiction and its environmental protections.

Similarly, if the Corps arbitranily decided that crystallizers were too salty to be “waters of the U.S.”,
then the salt pond operator could artiticially draw down and dry out any salt pond to claim
elimination of Section 404 jurisdiction. Theoretically, jurisdiction over the entire salt pond system
could be eliminated by sequentially moving (arbitrarily 404-deregulated) bittern batches through the
salt pond system, “poisoning” jurisdiction iteratively (in effect, polluting away jurisdiction, the
inversion of regulatory intent), to escape Section 404 by converting ponds to non-aquatic conditions
without regulation. This, of course, would be an absurd and arbitrary interpretation of the Corps
regulatory program under Section 404; yet it is the logical consequence of disclaiming 404
jurisdiction over bittern and crystallizer ponds because of their concentration and 1onic composition.
This would be analogous to allowing a landowner to eliminate Corps jurisdiction by eliminating
wetland vegetation, contrary to Corps policy on “normal circumstances” (RGL 86-9) expressly
aimed “to respond to those situations in which an individual would attempt to eliminate the permit
review requirements of Section 404 by destroying the aquatic vegetation”.

Another logical consequence of arbitrary assertion of a salinity or brine composition threshold for
CWA Section 404 jurisdiction 1s that hypersaline waters with naturally important value under the
CWA, such as the Great Salt Lake, salt pans of tidal marshes in San Francisco Bay during late
summer, and many western playa lakes would pass in and out of jurisdiction — but mostly out.
Similarly, in theory, the natural historic Crystal Salt Pond of San Francisco Bay would never have
been eligible for protection under Section 404 under this theory.

The salt pond areas dedicated at any given time to bittern storage or crystallizer brines are entirely at
the discretion of the operator, particularly during the era of post-industrial decommissioning (phase-
out) of commercial salt production. Because the location ot different brine types are purely artifacts
of operational discretion, and not inherently attached to the geographic salt pond area, they cannot
reasonably be used as an instantaneous basis for assertion or disclaimer of Clean Water Act
jurisdiction, tollowing the reasoning of the California Attorney General in 1986.

4.2 Rivers and Harbors Act Section 10 jurisdiction

4.2.1. General definition of navigable (in law) waters of the United States: commerce
clause and transport

Essentially similar “commerce clause” requirement of the Clean Water Act applies to the general
Rivers and Harbors Act (RHA) Section 10 definition of navigable waters of the United States: 33
CEFR §329.4 reiterates the fundamental federal jurisdictional requirements for either “ebb and tlow
of the tide”, or present, past, or susceptibility for use to transport interstate or foreign commerce.
The key difterence for RHA jurisdiction 1s its specific requirement ftor transport (navigation for
commerce), rather than indefinite commercial use. RHA determination of “navigability, once
made, applies laterally over the entire surface of the waterbody, and is not extinguished by
later actions or events which impede or destroy navigable capacity” under this general definition.
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Thus, as “San Francisco Bay” is a “navigable waterbody”, as determined by the Corps, RHA
jurisdiction extends laterally over the entire surtace of the waterbody, and is in principle
inextinguishable even by dikes or dams. The presence ot the Port of Redwood City adjacent to the
Cargill Salt plant at Redwood City verifies that San Francisco Bay remains navigable in fact and in
law in the immediate vicinity of the salt production facility.

Moreover, 33 CFR §329.6 clarifies that any historical use of commercial vessels of any size, including
canoes or other small craft capable of transporting commercial goods, are sufficient to establish
navigability under Section 10. The Redwood City salt ponds are “susceptible for use” by shallow-
draft brine shrimp harvest boats that have historically operated in concentrator ponds within the
South Bay salt pond system (U.S. Fish and Wildlife Service 1992). Concentrator salt ponds
productive of brine shrimp may be converted from any pond type (See Section 4.1.5), and the
Redwood City salt ponds include both land access and dredge lock access for small boats to operate
within them. Brine shrimp products are sold in interstate commerce. Therefore, historic brine
shrimp harvest and navigation in salt ponds establishes that they are “susceptible for use to transport
interstate or foreign commerce”, regardless of whether or not brine shrimp have in the past been
harvested trom Redwood City salt ponds specitically.

Furthermore, the salt pond beds include untilled portions of diked tidal creeks that were originally
subject to the ebb and tlow of the tide, providing “navigable in law” status that is not extinguished
by later actions such as diking (33 CFR §329.9(a). The original condition of the diked tidal creeks
does not limit the current extent of RHA Section 10 jurisdiction 1f navigable capacity 1s improved by
artificial means. Impoundment of (concentrated) bay water within the salt ponds, increasing water
depth, constitutes an “improvement” or “artificial aid ...used to make the waterbody (diked historic
tidal sloughs) suitable for use in navigation” (33 CFR §329.8). Private ownership of the salt pond
does not preclude extension of RHA Section 10 trom the diked tidal creeks over the entire
“improved” brine shrimp boat-navigable water surface of the pond interior (33 CFR §329.8(a)(3)).
Thus, the combination of brine shrimp harvest and transport potential in salt ponds, and diked
historic tidal slough beds of Redwood City salt ponds with artificially impounded and increased
depth of tidal-source bay water over diked slough beds, 1s suttficient to extend RHA Section 10
jurisdiction over the entire salt pond bed surface (excluding levees and berms).

Unlike industrial dredge lock and dredge navigation within salt ponds, which are components of the
commercial production of solar salt, brine shrimp boat harvest operations are essentially commercial
transport of goods from the point of harvest to commercial industrial processing and eventual
interstate sale (like fishing boats or historic timber boats loaded with logs tloated down rivers). Their
impact on the extent of Section 10 jurisdiction behind dikes is unique to salt ponds.

4.2.2. Geographic limits of jurisdiction

The navigable waterbody of San Francisco Bay extends laterally over the entire surface of its bed,
including sloughs and tidal creeks that were large enough to allow any type ot commercial navigation
(33 CFR §329.4). The shoreward limit of Section 10 geographic jurisdiction “extends to the line on
the shore reached by the plane of mean (average) high water”. 33 CFR 329.12(a)(2). This
determination is reinforced by the general RHA Section 10 jurisdiction over bays and estuaries (33
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CFR §329.12(b)), which also extends to the entire surface and bed of all waterbodies subject to tidal
action:

Jurisdiction thus extends to the edge (as determined by paragraph (2)(2) of this section) of all
waterbodies, even though portions of the wterbody may be extremely shallow, or obstructed
by shoals, vegetation or other barriers. Marshlands and similar areas are thus considered
“navigable 1n law”, but only so far as the area is subject to inundation by the mean high
waters. The relevant test is therefore the presence of the mean high tidal waters...”

Dikes that impound tidal creeks, or choke the ebb and flow of the tide in (dammed) sloughs that
were historically continuous with San Francisco Bay, do not extinguish Section 10 jurisdiction:“...an
area will remain navigable in law” even though no longer covered with water, whenever the change
has occurred suddenly, or was caused by artificial forces intended to produce that change.” 33 CFR
1329.13.

The reasoning in these regulations was the basis of the San Francisco Corps District’s pioneering
interpretation of Rivers and Harbors Act jurisdiction in unfilled tidal sloughs behind dikes (PN 71-
22, June 11, 1971, PN 71-22(a), January 18, 1972), moditied to retlect tidal datum limits (Mean High
Water rather than Mean Higher High Water) of geographic RHA Section 10 jurisdiction established
by case law on jurisdiction over San Francisco Bay salt ponds. Even before these Public Notices, it
is clear that the San Francisco District had been asserting its RHA authority broadly over activities
that even indirectly affected navigable capacity of San Francisco Bay (Section 3.0, this report).

4.2.3. Determination of navigability: “Navigable waterway” lists and geographic
jurisdiction over waterbodies

The navigable-in-law status ot the waterbody San Francisco Bay under RHA Section 10 1s
established by its nature as “bay or estuary”, and the exhaustively extensive nature of Section 10
jurisdiction (33 CFR §329.12(b)). The absence of a particular tributary slough or creek in a list of
“navigable waterways” within San Francisco Bay does not indicate a lack of Section 10 jurisdiction
(33 CFR §329.16(b)). The Corps San Francisco District first prepared lists of “navigable waterways”
in 1932, but in fact asserted RHA jurisdiction over portions of San Francisco Bay outside of the
listed waterways before, during and after lists were prepared, including unnamed tributaries and even
artificial borrow ditches (Section 3.0, this report). Corps permit records prior to the 1970s variously
identity “San Francisco Bay” or the nearest named waterway (listed as “navigable” or not) as the
“waterway” of permit and Public Notice actions. The Corps in fact did not use the lists of navigable
waterways as a geographic boundary of its RHA jurisdiction (Section 3.0). The 1932 list of
“navigable waterways” omitted some of the largest tributaries of San Francisco Bay and San Pablo
Bay that were used for contemporary navigation and were in fact regulated by Department of Army
authorizations, including Novato Creek, Coyote Creek Guadalupe River, Newark slough,
Montezuma Slough, Belmont Slough and Steinberger Slough. The list also omitted explicit reference
to San Francisco Bay, San Pablo Bay, Suisun Bay, and their connecting Straits. It would be absurd
and historically incorrect to interpret their absence from lists as an aftirmative disclaimer of RHA
jurisdiction.
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4.2.4. “Traditional” navigable water status and “significant federal nexus” of historic
tidelands and tributary sloughs of Westpoint Slough, San Francisco Bay: Corps permit
history

Current Corps and EPA national guidance on jurisdictional determinations (USEPA and U.S.
Department of Army 2007) refines criteria for preparing fact-specific analyses to

determine whether wetlands and other waters that otherwise meet standard Corps jurisdictional
criteria have a “significant nexus” with a “traditional navigable water”. The national criteria guidance
applies primarily to inland (nontidal) wetlands and fluvial drainage systems and floodplains, but the
pre-Clean Water Act Corps permit history of tidelands that became the Redwood City salt ponds,
and similar tidelands and sloughs, provide site-specific relevant tests of current national jurisdictional
guidance influenced by SWANCC/Rapanos case law.

The Redwood City salt ponds are not inland “isolated” waters: they are diked tidelands of San
Francisco Bay itself, separated by dikes revocably permitted by the Corps in 1940. The oniginal,
existing dikes (levees) that impound concentrated San Francisco Bay waters at the Redwood City salt
ponds along Westpoint Slough were authorized by the revocable Department of the Army (DA)
permit under the authority of the Rivers and Harbors Act, issued to Stautter Chemical Company in
1940. But for the (revocable) historic federal Department of Army permit to construct dikes and
slough dams along Westpoint Slough, the beds and banks of the salt ponds, and their water surfaces,
would be continuous with those of the adjacent traditionally navigable waterbody, San Francisco
Bay. The tidal waters of the Bay would ebb and flow through the diked baylands of the salt ponds
but for the revocably permitted slough dams and salt marsh dikes.

It 1s undisputable that the Corps issued (revocable) permits to construct dams across small unnamed
tidal sloughs and ditches, and levees on “banks™ (high tidal salt marsh) bordering tidal sloughs of
South San Francisco Bay at Westpoint Slough (Section 3.0). It 1s thus also indisputable that the
Corps in fact historically (“traditionally”) interpreted all these tidelands and sloughs as part of San
Francisco Bay as a navigable waterbody, prior to the Clean Water Act and later regulatory
refinements of Rivers and Harbors Act jurisdiction. The permit history cited in Section 3.0
demonstrates that the Corps did not in fact restrict assertion of its “traditional” (pre-Clean Water
Act) jurisdiction to selected listed, named waterways within San Francisco Bay or exclude nameless
tidal sloughs, ditches, or tidelands from its “traditional” jurisdiction over the whole of San Francisco
Bay. The physical and permut history ot the diked tidelands that comprise the Redwood City salt
ponds demonstrate that the ponds are themselves an extension of a traditional navigable waterbody.
Rivers and Harbors Act jurisdiction is not extinguished by DA permits or sudden artificial changes
in the condition of a navigable waterbody.

Even if the historic permit record of the Redwood City salt ponds did not establish that they were in
themselves a portion of San Francisco Bay as a traditionally navigable waterbody, an analysis of
tederal “significant nexus” to contemporary San Francisco Bay reveals that its factual connection to
the Bay remains ineradicable and extensive:

e The salt ponds are essentially impoundments of San Francisco Bay waters: they could and
would not exist except as impoundments of San Francisco Bay waters. The active industrial
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manipulation of concentrated bay waters by evaporation and water management does not
alter their source.

e The solutes (salts) in the salt ponds that exclusively provide the economic (direct interstate
commerce) value ot industrial salt ponds derive exclusively from San Francisco Bay. These
salts include both halite (sodium chloride, common salt) and bittern, both sold for industrial
and other commercial uses.

e The solutes (salts) in the salt ponds that exclusively provide the biological basis tor primary
productivity (salt-loving microalgae, bacteria), and the organisms themselves, were derived
exclusively from San Francisco Bay sources.

e 'The entirety of the Redwood City salt ponds were authorized by Congress in 1988 to be
included in the San Francisco Bay National Wildlife Refuge, which 1s established to conserve
the unique water-dependent fish and wildlife resources of national importance in San
Francisco Bay.

In addition to the fundamental hydrologic connectivity between salt ponds and the bay provided
by the salt pond intake and concentrator pond system that created all the brines at Redwood
City, the following secondary hydrologic connections have been documented in San Francisco
Bay:

¢ 'The Regional Water Quality Control Board (RWQCB) has documented significant hydrologic
connections between a bittern pond (Pond 13, Newark) and the traditionally navigable
waterbody San Francisco Bay, due to past cracks, holes, and subsurface seepage of bittern into
adjacent tidal marshes and sloughs, atfecting water quality (RWQCB 1985).

e Ver Planck (1958) concluded that significant leakage occurs generally in concentrator ponds (the
original condition of pond 13); the theoretical 10:1 ratio of concentrator to crystallizer pond area
1s in practice 15:1 because of pond leakage and raintall inputs (Ver Planck 1958)

e Leslie Salt conceded at least one instance of direct tidal overtopping of a bittern pond levee
(hydrologic input of tidal water) and backflow of “diluted” bittern to tidal waters of the Bay in
December 1982 (Washburn 1985b), and other instances should be expected based on the
authorized levee repair cycle. A similar phenomenon of bittern pond surface brine spillage the
Bay was again reported by the RWQCB in the last decade (Rogers 2007).

Thus, the salt ponds at Redwood City not only have “significant nexus” to the traditionally navigable
waterbody of San Francisco Bay in modern times, the Corps in fact “traditionally” asserted
jurisdiction over the minor, nameless tributary sloughs and “banks” (salt marsh) of the tidelands of
Westpoint Slough (the site of modern Redwood City salt ponds) as portions of the traditionally
navigable waterbody itself.
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5.0 Conclusions

The geographic extent of CWA Section 404 jurisdiction in all salt ponds is established first by their
commerce clause nexus as waters that have been used, and are susceptible to use, for commercial
crude salt production in interstate commerce. Additional Section 404 commerce clause nexus is
established by their past use and susceptibility to Refuge-type use (recreation, wildlife viewing),
vartable degrees ot migratory bird or endangered species use, and actual or potential brine shrimp
harvest. Brine shrimp harvest (past or potential /”susceptible” use) also establishes and expands
RHA 10 jurisdiction from diked untilled slough beds to the entire surface of the impounded historic
tidal marshland and creek system of the salt pond bed. At a minimum, RHA 10 jurisdiction extends
inextinguishably over all dammed (diked) tidal slough beds below the original relative position of
Mean High Water, even if brine shrimp boat transport 1s not considered in Section 10 RHA
determination.

Hypersalinity or specific 1on composition ot salt pond brines, like the artificial nature of industrial
salt ponds, 1s no barrier to CWA Section 404 jurisdiction. There 1s no regulatory basis for
establishing salinity or brine composition thresholds for CWA Section 404 jurisdiction, and their
arbitrary assertion would inevitably cause capricious and unpredictable, meaningless changes in
jurisdictional status at best. At worst, an arbitrary salinity or compositional threshold for “waters of
the U.S.” would provide an arbitrary means of eliminating jurisdiction and circumventing regulation,
contrary to the purpose of the CWA — rewarding rather than regulating degradation of water quality.
The Corps San Francisco District has a long history of broad assertion of its Rivers and Harbors act
authority over diking and filling tidal marshes and small tidal creeks and ditches, even betore the era
of environmental quality regulation.

Key factual determinations for analysis of contemporary Corps jurisdiction under the Clean Water
Act and Rivers and Harbors Act include:

e Prior to the Clean Water Act, the Corps mn fact “traditionally” asserted Rivers and Harbors Act

traditional navigable waters) jurisdiction over the minor, nameless tributary sloughs and “banks” (salt

marsh) of the tidelands of Westpoint Slough (the site of modern Redwood City salt ponds) as portions of
the traditionally navigable waterbody itself. (Sections 3.0 and 4.0)

e The brines that currently occupy the permanently flooded ponds, and the pond beds themselves, are
impoundments San Francisco Bay tidal waters. These impoundments have merely been artificially
managed to maximize evaporation, brine concentration, salt saturation, and salt crystallization, like
natural salt-producing salt pans and salt ponds (Ver Planck 1958), but they are fundamentally
jutsdictional impoundments of San Francisco Bay that were permitted by the Corps San Francisco
District prior to the Clean Water Act.

e The original, existing dikes (levees) that impound concentrated San Francisco Bay waters at the Redwood
City salt ponds along Westpoint Slough were authorized by the revocable Department of the Army (DA)
permit under the authority of the Rivers and Harbors Act, issued to Stauffer Chemical Company in 1940.

e The tidal channel beds within the diked marsh plain that forms the bed of the salt ponds were regulated
as (and remain under current regulation and guidance) lateral extensions of the traditionally navigable
waterbody, San Francisco Bay.
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e But for the (revocable) historic federal Department of Army permit to construct dikes and slough dams
along Westpoint Slough, the beds and banks of the salt ponds would be continuous with those of the
adjacent traditionally navigable waterbody, San Francisco Bay.

e The surface waters of San Francisco Bay would ebb and flow over the diked sloughs, banks and marsh
plains but for the (revocable) historic federal Department of Army permits to construct dams across
sloughs and dikes on the banks of slough.

e The salt ponds at Redwood City have “significant nexus” to the traditionally navigable waterbody of San
Francisco Bay in modern times because all solutes (salts) of direct commercial and indirect biological
values of national importance (including its designation to be mncluded in a National Wildlife Refuge) are
derived exclusively through impoundment of navigable San Francisco Bay waters. (Sections 1.0, 4.0)

e Rivers and Harbors Act jurisdiction is not extinguished by Department of Army permits or sudden
artifictal changes, and the San Francisco District has asserted Section 10 jurisdiction at least over unfilled
tidal sloughs (below the plane of former mean high water) behind dikes.

e The bittern pond is a former concentrator pond that was long used for industrial purposes in interstate
commerce (salt production) (Ver Planck 1958; 1953 map of SF Bay Pond system) (Section 1.0)

e Bittern brines produced in the South Bay solar salt industry were themselves were sold in interstate
commerce, (Ver Planck 1958)and are susceptible to use for mterstate commerce. (Section 1.0)

e  Salt ponds are also susceptible for use, and have been used for commercial harvest and transport of brine
shrimp sold in interstate commerce, under lease agreement from the Refuge (USFWS 1992) (Section 1.0)

e  Salt pond types such as concentrator, bittern, and pickle ponds are interconvertible at the discretion of
the operator (Van de Kamp 1986). Pond 13 1s a former concentrator pond converted to bittern storage
use after commercial sale of bittern was discontinued. (Sections 1.0, 4.0)

e The Corps has established consistent precedents of asserting Section 10 RHA and Section 404
jurisdiction over salt ponds, and explicitly over salt ponds with saturated and supersaturated brines and
slough traces (crystallizers at Napa; Corps Permit No. 400258N, 2007; crystallizers in South Bay, Corps
Permit No. 19009598) without exception since the 1980s.

® The Corps has mn general broadly asserted “traditional” Section 10 jurisdiction (prior to 1970s precise
regulatory criteria for geographic jurisdiction under Section 10) over construction of dikes on tidal slough
banks (marsh banks) and dams across tidal sloughs for purposes of marsh reclamation (conversion to salt
ponds and agriculture) since at least 1904.

e The Regional Water Quality Control Board (RWQCB) has documented significant hydrologic
connections between bittern ponds and the traditionally navigable waterbody San Francisco Bay, due to
spillage cracks, holes, and subsurface seepage of bittern into adjacent tidal marshes and sloughs, affecting
water quality (Sections 1.0, 4.0).
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STATEMENT OF QUALIFICATIONS

Peter Baye (Ph.D. Plant Sciences, University of Western Ontario, Canada) 1s a coastal ecologist and
botanist with over 30 years professional experience in management, restoration, regulation, applied
research, and planning of coastal wetlands, beaches, and dunes. He was a environmental analyst and
regulatory project manager for the U.S. Army Corps of Engineers, San Francisco District, from 1991
to 1997, where he prepared Clean Water Act Section 404(b)(1) analyses, jurisdictional
determinations, public interest evaluations, endangered species consultations, and analysis of
environmental impacts, mitigation and alternatives pursuant to the National Environmental Policy
Act (including joint EIS/EIR management). He was responsible for regulatory and scientitic

analysis of the Leslie Salt/Cargill levee and salt pond operation permit application from 1991-1994,
and collaborated with the District’s Oftice of Counsel and Department of Justice during litigation
over enforcement actions and jurisdictional disputes within the scope of the Cargill permit
application. He worked as staff biologist tor the U.S. Fish and Wildlife Service (Sacramento Fish and
Wildlife Office) Endangered Species Division from 1997-2002, where he prepared endangered
species recovery plans, assisted with recovery implementation and technical support, and
Endangered Species Act Section 7 consultations. During both USACE and USFWS employment, he
contributed to writing the San Francisco Bay Area Wetland Habitat Goals Project. Since 2002, he
was worked as an independent consulting coastal ecologist, with emphasis on conservation,
restoration and management of coastal wetlands, lagoons, beaches, and dunes, and implementation
of endangered species recovery actions.
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FIGURES

Figure 1. Aerial photograph dated 10-5-1943, showing the baylands of Redwood City Salt Pond
system area as they existed at the time. The baylands between First Slough and (artificial) Flood
Slough were tidal salt marsh and creeks (area occupied by modern ponds 9, 9A, 8W, 8E, 7A, 7B,
7C). The diked area along northern Westpoint Slough occupied by modern crystallizer ponds and
Pond 10 were salt evaporation ponds (concentrators) or other diked baylands, lacking the
rectangular beds of crystallizers. No bittern storage ponds existed (bittern storage did not occur until
the 1970s).
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Figure 2. 2007 Cargill Redwood City salt ponds. a) aerial photograph showing salt ponds and and
adjacent salt marshes and tidal sloughs
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Figure 3. 2007 Cargill Redwood City salt ponds, showing 2002 Cargill pond numbering tollowing
WRA 2002. Ponds 9, 9a, and 8e were identified as bittern storage ponds in 2002. Ponds 7A, 7B, 7C
and 8W were identified as pickle ponds in 2002. Rectangular ponds 1-9 were identitied as
crystallizer ponds 1n 2002. Pond 10 was identitied as a bittern desalting pond in 2002. The current
post-industrial production types or uses of these ponds, it any, have not been determined. Bittern
Pond 9 exhibited extensive emergent bed and excavated/filled mounds and ridges in winter 2010.

2
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Figure 4. Recent bed modification of bittern pond 9. a. Summer 2009 aerial photo showing parallel rows of cut and fill
ridges and troughs. Note the emergent “dry” beds of Pond 9 and adjacent pickle ponds (7A-C; brine in relict tidal slough
channel only). b-c. Interior of Pond 9 viewed from Westpoimnt Slough, January 2010.
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Figure 5. Pond 9 (south), hypersaline emergent mudflats and shallow tlooded tlats outside of
excavated/filled portion, viewed from Flood Slough, January, 2010. Scattered fill mounds and pipes
are present in the partially drained bittern pond flats.
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Figure 6. Recent modification of bittern desalting Pond 10. Conversion to marina in use, and under
construction on east side; conversion to shallow saline lagoon and mudtlats, west side. Winter 2010
photos.
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Figure 7. Ground views of crystallizer salt ponds at Redwood City, tall 2009 and winter 2010. Note
tlock of white waterbirds (unidentified) roosting in the crystallizer pond, top.
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Figure 8. Pond 7c, viewed from Bayfront Park/Flood Slough, January 2010. Tidal marsh vegetation
extents to crest of perimeter levee; Flood Slough at extreme high tide (marsh submerged),
foreground; Pond 7c with internal cross-levees, background.
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Fig. 9 Crystal Salt Pond (Hayward/San Lorenzo), the largest early historic natural salt pond in San
Francisco Bay. a. overlay of salt pond on USGS quad sheet (excerpted from Grossinger and
Brewster 2003). b) excerpt of Crystal Salt Pond from U.S. Coast and Geodetic Survey sheet T-635
(early to mud-1850s tield mapping) .
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Figure 10. Pond 8e and 4 (former crystallizer pond)
tilling operations. Google Harth image July 2007,
accessed February 2010. Note series of spoil (dewatered
sediment) piles and slip-tace (steep fill edge, shadow) at
edge of spread by ground-based (scraper) equipment in
Pond 4. Note regular, structured fill pad pattern and
topographic reliet (shadow of steep slip-face at edge of
fill) of till in Pond 8e. Google Earth image July 2007,
accessed February 2010.
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DEPARTMENY OF THE ARNMY PERMIT

Parmittes: Carmill Salt Division

Parmit Mo, 180085058

lssuing Office; Department of the Army
Ban Francisco District
211 Main Sireet
San Francisco, Califorria 841051805

The District Enginesr, U8, Ammy Corps of Engineers (Corps), San Francisco District, hereby issues a
Departemant of the Army permit for cerlain structures and work ocourring in or affecting navigable waters
of the United States and the discharge of dredged or B matedal into walars of the United States,
pursuant 1o Section 10 of the Rivers and Harbors Act of 1889 (33 UB.L, 408) and Section 404 of the
Clean Water Act {33 ULB.C. 1844},

MOTE: The term "you® and iis dervalives, as used in this parmil, means the parmittes or any future
wansterse, The term "this offics” refers fo the Carps of Englnears, San Francioo District,

Project Purpose: 1o sustain aperation and production of the solar sall facilitles in the south San
Francisen Bay.

Project Location: Activities zﬁa&cﬁh&d below will occur in Ban Francisen Bay and various sloughs and
graeks in the oiles of Hayward, Unlon City, Fremont, Newark, San Jose, Sunnyvale, Mountain View
and Redwood City, In Alameda, Santa Clara and Ban Mateo Counties respectively, Califomia.

You are suthorized to perform work In scoordance with the lerms and conditions specilied below,

Project Descriptior:  Aclivities including operalion, repair, and new construction associaled with the
production of sular zalt in the southem portion of San Francisco Bay.

The following activities would be covered under this permit.

1. Fepair, replacement and servicing of existing facilties’. These will rot require Corps of Engineers
specific approval as desoribed in 2., below,

#} Repair and replacement of existing bay intake structures, brine control struciurss, angd
related faciies such a8 purtps, gates, pipelings, siphong, open chunrmsis and culverts,
Famoval of silt and alges. Excavated malerial shall be placed in an ideniified upland ares
urtiess specifisd otherwise in the advanced nolification,

tt Excavaling, clearing and reirenching of sxisting intake shustuves and brine conveyving
ditches 3o ong 88 the existing configuration is not altered substantislly, Excavated materal
shall be disposed onlo levee tops sbove the plans of the high tde, o hauled off-site 1o & non-
jurisdintors! aves.

f Berny af B sepai sod sticemant acticies coulf by suiterized by radicnwids peonll 831 For e sake of expetiency and paomi sUasrdeig, they S B nstited
s, i il el In wa® by 40 s,



%

¢} Fepair and replacement of axisting bridges, bridge foundations and abutments within the
network of salt pond leveas,

g} Repair and replacement of other Hems such as sxisting fences, Uide gates, siphonsg in no
fidal areas, powerlines, sto., provided such sapair ard mainlenancs does not devigte from the
plans of the original facility.

%) Repair of existing authorized reaches of dprap. The authorized riprap areas are desigred
o have approximately 4.1 slope. I additional work would sxoeed the existing reach by 10
lingar feat, then the proposed design should be submitted in accordance with the procedures
for new work i the riprap section 2 hY below,

i Spot repairs and rehabiftation of crysialiizer beds. This wark will be accomplished with land
based equinment.

2. Ongoing sod new work:

The following activities require site specific review and approval by the Corps of Engineers in
ronsyultation with the U8, Fish and Wildife Service (USFWS), the LS. Ervironmental Protaction
Agency {UBEPA), the California Department of Fish and Game (CDFG), the San Franciscn Bay
Corservation and Developrmant Commission (BODC), and the San Francisoo Bay Feglora! Waler
Cuatlty Control Board (RWOICEY, {0l colleatively referred o as "the Agencles®™, pursuant 1o the
notification procedurs described in special condition 4, and In accordance with the Best Management
Practices (BMPs) mferenced in special corsdition 1 balow,

at Plagement of dradged and 8 material on the pond side of sall pond lovess nchuding
raplacemant of the sroded beach below the plane of high water in the pond for the purpose of
ralging and fortifying the levess 1o prevent degradation {see Sheet 8). The material, either
dredged mud from the salt pond or imported fill, will be placed along the Inside and the top of
the salt pond levee iy aocordance with the BiPs. Altemalively, where possible, slough mud
from outside the ponds may be used i the dredge has sulficlent reach.

b Dredging of existing and new borrow ditches within the salt ponds for the purpose of placing
the dredged materal on existing levees. This will be performed most commonly by a Hloating

clarmshell dredge referred fo as the Mallard, but also may be accomplished using a dragline or
barge mounted dredge. A generalized cross section of a typical salt pond and levee ﬁysmm o
be dredged is represented on Sheed 8.

¢} Dredging inosall poruds to allow the Hoating dredge 10 oross a pond, with the placement of
dredged material on the pond boltom along the side of the dredged channel. ;

dy Dredging of and placement of dredged maledal at 38 existing dredge locks, and at any
newly constructed authorized dredge locks, 1o allow the Mallard o access the sall ponds.
Advancad notification for these activities shall include specific guantities of material to be
dredged and placed, and drawings indinating prestaked, designated areas for stockpiling,
skiecasting and borrowing material. The use of dredged locks shall be specilically approved
gase by case, and follow the BMPs. This work includes;

i dradging an access channg! about 40 1o 50 feat wide and up 1 approximately 380 fes
long tyough salt marsh vegelation or mud flats from a slough to 8 jock leves and
bresching the loves;



# i e access channel i greader than 60 feed in length, lemporardly sidecasting dredged
materisl ordo 8 preapproved ams adisoent 1o the acoess ol

i # the aceess channel is less thar 70 leed, tompomily storing dredged msterial on the
fock or salt pond leves, or designated {pro-approved) siockplis srea. ¥ between 80 and
760 et the materdal mey be pleced In elther ares;

i breaching approximately 200 1o 400 cubls yards of the dredge ook levee Tor dredge
gutry o the ook basin and placing the breached materal in a designaled alockplle
areg, and moving dry stockplied matedsd fromm past ook enlrdes indo the breached ares
o dam the lnck;

¥ dredoing up to approximately 2,000 cuble yards of accumuisled sediment within the
basin of the ook and placing the matenal on the inside.and top of the lock levee, on
adipeent salt pond levee, or into the adiacent salt pond;

wi breaching spproximalely 400 to 1000 cuble vards from the main sall pond leves for the
dredoe to enter the salt pord,  Breached leves maleis!, stockpiled from the last time
the lock was sccessed atop the main fovee will be Used 1o dam the breach following
gnlry.

it upon draddge exdt, breaching and plugging levess In g similar fashion 1o that described
above. The salt marsh ruds that were sxcavated and sidecast in the acoess cut will
bie retrioved and placed back info o the access ot and channel, closing # behind the
dradge.

il gpon dredge exdll, Inserting & small culver In o the lock al an slevation that will aliow
appropriste choulation of high Sdes Into the lock basin to prevent the ascumulation of
undesired sediments.

&} Dradoing within shalfow sloughs 1o provide up 1o four Teet of dearance for acoess by the
Mallard, Evamples include Mowry Slough o allow the floating disdge access o dredae locks
Plamt 2, ponds 8 and 7, within Albrae Slough 1o acosss Plant 2 locks 3 and 4, within
Favenswood Slough 1o access ook ROW §, and within Chareston Slough 1o actess lock A1,
Dregineyd rraterial that cannol be placed on salt pond levess may be piacsd on bare mud Hals
toflowing approval In accordance with the notification procedure,  Bome slough dredping may
also be performed near dradge looks for the purpose of obiaining additional mud o bring the
acness out fils o the desired slevation following exit by the Mallard {see Allachment &, B).

fi installstion of new Intgke and bring control stuctures, new pumps, sinphons, culvers, power
trangmission lines channels/ditches, crossings of channels and streams, In conjunction with new
work, or refocation of existing structures.

gy Construgtion of new pumping donuts, internal colfer dams, and intemal salt pond leveses.

- B}y Phesment of new riprap made up mostly of smell pleces of demolition rubble {broken
concrate slabs) along outboard and inboard levees ay nesded 1o fortily the slopes and prevent
grosion, so bng a3 e permites has adeguately demonsirated Bhat the proposed new fprap is

the lpast damaging, practicable sltemative available lo prevent levee srosion. Riprap will be
placerd below the high tide line and/or high pond level 21 2 siope of about 4:1 whers nesded, as
flustrated on Bhest 8, taking care 1o minimize the number of voltds between the mubble that
sight be ylilized by red toxes, Biprap placed on op of noreemding salt marsh is not
aydborized.

# Fepal and replacement of siphons that oross sall marsty, sloughs and chanpels that would
reguire sxtensive renching and sidecasting mud,



§ Dredging and placement of bay muds into smded areas along selected outboard levess with
the purpose of encouraging the establishrment and expansion of sall marsh vegelation to diffuse
wave snergy and prevent leves emgion. The quantities of dredged matedal to be moved will
vary greatly depending on site specific conditions and will be included in the notification
provedures. The desired height of the construsted mounds will approgimate the high lide
elevation (see Sheet 13).

K Dredoing g “surmp” gpproximately 75 feel by 75 fest by 2 12 Ieet dewp, e mud Hat ol g
siough in the immediate vicnity of a staked access cul fo 8 dredge lock, placing the dredged
mud on an adiacert leves fwithin reach of the Mallardh. The “sunp® will serve as 8 receplacle
for sxvess dredged material from culling the gooess channel. This authorization is for Bast
Management Practics 3, described in Atachment A

Permit Conditions:
A, General Conditions:

1. The time ol for completing the work authorzed ends on July 31, 2008, ¥ vou Hird that you
need more time to complete the authorzed activity, submil your request for & tme extension to this
office for consideration at least one month before the above dale s reached.

2 Yo must ragintain the sctivity authorized by this permdt In good condition and in conformance
with the terms snd conditions of this peril. You are nol relieved of this requirement if you abandon
the permitied sctivity, although you may make a good falth transfer to a third party In compliance with
Gensrsd Condition 4 below, Should you wish o cease fo maintain the authorized activity or should vou
desire to shandon § withow! 8 good faith transtar, you must obiain a modification of this peomit from this
offics, which may require restoration of the grea.

3 i vou discover any previously uninown histors or srchedlogical remaing whille acoomplishing
the activity authorzed by this pemil, vou must immediately rolily this office of what you have found.
We will inltizte the Fadersl and state conrdination retuirad o determineg if the remaing warmant a
repovery sifon or i the site s eligible for fisting in the Nationa! Fegister of Histors Plages.

4, # you sell the property assoclated with this permil, you must oblain the gignature of the new
owner in the space provided and forward a copy of the parmit 1o this office (o validate the transter of
s authorization,

& if z congitioned water quality certification has been lssued for your groject, you must comply
with the conditions specilied in the certification a3 special conditions to this parmit, For vour
mpttvasience, a copy of the cerification s altachas! # B containg such conditions.

&, You must allow reproseniatives from this office 1o inspect the authodeed actvily ot gny time

depmed necessary o ensure thal § s being or has been accomplished in sccordance with the terms
argd conditions of vour permil

B. Special Conditions:

1. The permittes shall perform all of the aclivities deseribed above In accordance with the Baest
Management Practices (BMPs) deseribed In Allachmaent A, Any specific exceptions 1o these
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EXHIBIT 4



ysic

Probably the wost significant issue during the
gxiensive negotiations leadmg up o the issuanve of
the Corps and BCDC permuts wis 3 convern ahout
the impact or “footprint”™ of routine leves mainte-
pancs operations on the habitat and, by extension,
sensitive species surrounding portions of Cargill's
ponds and facilities, The issug was debated at great
length and led 1o an extensive internal review of
mainienance practices by Cargill Sah stafl

Although the field reviews indicated that Cargill's
matntenance siforts were being conducted in a
responsible manner, the company was challenged to

aosuye that existing best mansgement praclices werm

3

wf the svstem and (o
momsible. The raviews

x4

€ svaivating improved
prantioes 5 wers exprassed
about de vees after being

placed o ¢ dredge. Past levee
msintena wd, and “shipouts”
Wers messnre e, ﬁ@tsg‘*f{;%:i;}}&tﬁé 4
96% of the dredesd 2 eovrectly placed, so
that became the b : h i improve.
The new best managen : s were imple-
mented when authorized main e work resumed
in 1995 following a *e%’?mg;rz,& shutdown

Ea

hat's a dredge lock?

Dradge focks are small varthen structures, approximately
one 1o three acres in size, that alfow the Mallard, Cargitl’s
mainisnance vessal, o access a systern of salt ponds from
the adjoining stough or the bay with mindmal mixing of
brines angd bay water and no discharge of brines into San
Francisco Bay.

The Matlard, which pulls itself along with its damahell,
srarmsally must cut theough o shalf of marh vegetatin 1o
reach a lodk, IF the lock is within reach of the buom,
excavated materialy will be placed oo the lookaldes Mo
typically, tucks reguire dredged muds o be tempa
placed 1o the side of the scosss cut, The 38400
riprmafly makes a cut sbout S0 feet wide. The Mo
srew gemavates the minimurs smotnt neles
inte the dredgs lodk o g high tde,




Salt monitor i prograss, owlside

2 been retained to measure physical
vent marsh area from the use of
from the leves maintenance work
yais incheates that Cargill Salt has
nced the “footprint” of #s operations
anagement practives have helpad to
1 revepetation of mapacted areas.

as reduced the estimated area smpacted
from the benchmark established in
sulting from outs, sidecasting and

agement Practices — Levee Maintenance

slipputs have been reduced by 47%. The analysis of
ground surveys of the seven locks accessed betwesn
1995 and 1999 indicate that vegetation on the lock
levews, steckpiles and vut areas has substantially
recuvered approximately three years after access,

Cargills solar stalf has continued to refine snd expand
upon the best management practices suthned as
special permt conditions, Those refinements follow,

®

zut, the Mollord cuts a tempirary
myee, then pulls itself up to the dredge
wgh at high tide.

Once irside the logk, the Mollard tures and doses the bk
behind fuelf,

The tock is then closed. Once inside the salt ponds, the
Mutasd pulls muds from the "borrew pit” inside the salt
ponds and places the dredged muds on the leves tops to
compensate for subsidence and wind and wave erosion,
The same process b repaated in reverse when leaving the
porad system. The Mallord replaces the displaced muds in
the access cut and replants the vegetation,




Farthen berms

It had been common practice for
some tme 1o oreate carthen berms
or “chokers” on the outhowrd side
of the levee tops o contain wet,
newly dredged muds. In keeping
with Cargill’s goal 1o minumize
physical impacts, the size and
extent of the berms was increased,

Mud replacement

These changes resulted i 2
corresponding decregse inthe
extent and size of shipouts. For the
past five vears, Cargilf hag
achieved 100% comphance with
the prohibition against allowing
dredged muds to slip off the lovees
and into the adjoining marshes.

Nipouts have beon virtually
ghminated, In the very infrequent
gocasions when small amounts of
mud have slipped past the chokers,
the crew bmnedislely removes the
wrads with either the dredge
buckst or hand wols.

Revegetation of the dredge lock
access cuts has nnproved sigmifi-
cantly by carefully replacing
dredged muds into the access
channel a% the dredee leaves a
pond system after the leves
maintenance program has heen
cumpleted.

Tempaorary piling

.

Rebuilding the channel to the
worrect marsh elevation crestey
stable platform for rewly smer-
gent vegetationt. In the past,
dredged muds were not replaged
due to a perception that this would
vonstitute a prohibited “Hl1” in the
mnarsh. The resulting excavation

was restored only by an scoumula.
tion of silts over a period of time
that varied considerably from one
area of the system o another. The
new BMPs provided for recon-
struction of the marsh plain, which
Facilitates revegetation,

Newly dredged muds have a lugh
water content and often are not
sufficiently cobesive to ramain in
place when exposed (o tdes and
other erosive forces. As a further
refinement of the BMPs, Cargill
stafl has used tempdrary, recy-
clable sheet piling to contain
highly saturated muds within the
aceess ont. The sheet piling is
placed scross the mouth of the
access cut at the entrance to the
stough. The mert, fiberglass sheets
remain w place while the dredged
muds settle, drain and consolidate
into a cobwesive mass that infe-
grates with the adjoining marsh.
The sheet piling remains in place
until 1 15 removed by the dredge
for reuse at another location.

Tempuorary, recyclable sheet piling is an effective tool when highly seturated
mudds must be used 1o rebuild the access cut.
g




sas another
uring the permit
< praciice also
ROW SVen o
the ability to
,,,,, uds from a

o Hhen off an

aas viewed as a
sensed to enter a

5 and did oot
 amounts of

1 rastore its shape

oderate amouns

e situations, dredging
siough side makes it
to reduce the use of
dredge locks,

mporary impacls

conitd be excavated from the
stough and carefully placed on the
inboard side of the levee,

Une obvious concern was the
potential for muds to shp onto the
adjoining marsh so this practice is
limited 1o arens where the dredge

has eagy access o the levee with
{5 boom,

Almost every year since approval
of this practice, it has been pos-
sibste to avoid entry of a dredge
lock by dredging muds from a
stough,

x also has evolved
itable practice for
mvunt of mud that
arily placed i the
fradge lock enfry
svionsty, muds and
smoved om the
ading from the
redee lock were
giaced on the adjoin-
e muds were then

1 the dredge exited

¢ steckpiled muds

upr by the dredge
aplaced in the access

cut. While a clear tmprovement
over historic practices, there was
still & temporary impact to the
adinining marsh,

Maw, when possible, a storage
sumyp is dredged {n the adjoining
slough The excavated muds are
placed on 4 nearby leves, and the
wmuds from the access out arg
placed i the sump, reducing the
amount of dredged muds that must
be temporarily siored on the marsh
surrounding the dredge lock.

When the muds are 1o be replaced
in the access cut, the sump 15 again
dredged, and the muds are re-
moved and placed in the access
gt This BMP s Himied o
locations where both banks of an
adioining slough are readily
accessible 1o the dredge. But,
when this BMP 15 implemented,
the “fooipnnt” is very much
reduced




Stockpile management

Management of stockpiles of
dredged muds adiacent to existing
Iocks was a hotly debated isspe
during the negotiations for the
permit, Stockpiies of dry, acces-

Land-based dredging

sible clay materialz must be

available for use m restoving the
integnity of dredge locks during
ang after use. The use of berms,

chakers and moving stockpiles
closur 1o the levees has reduced
the resulting “footprint™ of mud
stockpiles.

The use of land-based dredging
zguipmerd was also a subject of
debate during the negoliations,
Although land-based equipment
was found not 1o be appropriate
for most of Cargiil™s mainienance
activities, the company did
commit to using land-based
syuipment whenever possible. The
most recent example was the eniry
of the dredge into the existing lock
ot Pond 2A in Plant 1. That lock
was located at the end of a well-
used public access trail within the
Don Bdwards San Francisco Bay

Land-based dredning

equiprment i used
whenever possible.

Relocating dredge locks

MNational Wildlife Refuge. Access
to the lock was difficult because of
the extensive growth of marsh
planis through a comparatively
long aceess cut A land-based

gxcavaior was ugsed to assist in
exgavation of the dredge oot This
reduced the totdl area affected by
the entry of the dredge.

In the negotiations] Cargill also
agreed o relocate dredge locks,
where possible, to less sensitive
locations. In 1997, Cargill con-

Invasive species

structed a new dradge lock 1o the
Alviso system at Pond 19 across
from the Newby Island landfill

The new lock replaces an existing
lock ot Pond AZD that was ina
more sensitive grea.

While Cargill bas made demon-
strable progress in minimizing
physical impacts and encouraging
rapid revegetation, success has
been more elusive inthe
conpany’s efforts 1o contrel
mvasive species such as pepper-
grass. This perennial has 3 wide
disirtbution throughout Caldornia

amd 15 2 problem throughout San
Francisco Bay in several soil
types. To date, no effective control
measures have been developed.
Cargill has tried a number of
measures. The company has iried
physically removing peppergrass
when entering the lock. The crew
also sitempted 1o cover stands of
8

peppergrass on lock levees where
accessible. The effectiveness of
these megsures has been Hmited.
Cargill will continue Yo work with
consulting biologists in an effort
to identify more effective control
measures 38 they are developed.
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Figure 2. Dredge locks accessed between 1995 and 1999, Vegetation sampling and
assessments of BMP and Special Condition implementation were conducted at each site.

Wetlands Research Associates, Ine




Schematic drawing of typical dredge lock
oeations of vegetation transects across
argas of locks,

Wetiands Research Associales, inc
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MEMORANDUM FOR RECORD

PROJECT: Cargill Operations and Maintenance Permit
DATE: 1109
SUBJECT: Permitting History, Mallard Use of Redwood Clty Ponds, and Diredge Lock Acvess

Permitting History:

From a brief review of the file the following permits have been issued for operations and maintenance of
Cargill’s salt ponds. Please note there may he permits thal were issued prior to 1988,

13 1988 Reglonal Permit No, 1704038

1 1995 Individual Permit No, 190068

3} 2008 Nationwide Permit (restricied to inboard lovee work) No, 2008-001465

45 2008 Individual Permit application submitied by Cargill (currently in review)

3} 2009 Individual Permit No, 2008-001038 {expected to be issued to USFWS/CDFG 123}

Record of Section 7 Consultations:

13 1988 permit included s special condition that states that if the project will madify a federally-
listed species that 2 Seetion 7 Consultation will be initlated by the Corps,

2y A Section 7 Consultation was concluded prior to the 1995 permit issuance for effects o four
federally-listed species California clapper rail, salt marsh harvest souse, California feast tem, and
westem snowy plover,

3y Inaddition to the speeies fisted above, Section 7 Consaltation was conchided with MNMFE for
effects 1o Steethead and Green Sturgeon for the 2008 Mationwide permit.

4} For hoth Individual permits, Section 7 Consuliation was initiated for effects to seven fedesally
listed species: sali marsh harvest mouse, California elapper rail, western snowy plover, Califomia
least ten, California brown pelican, central California coust stecthead, and its Crideal Habitat,
and green sturgeon.

Haintenance Record gt Redwood City:

Since November of 1993, a permit for operation and maintenance has been issued to Cargill for the continued
maintenance of levees, water control siructures, and other existing stractures, As a requirement of this permit
Cargill has been mgi;;ired o submit Annusl Notifications of Proposed Wark and Completed Maintenance
Reports. These répons were reviewed o determine when Cargill's floating dredge, the “Mallard”, has been
psed 1o complete msintenance af the Redwood Uity Mant, The below st summarizes these resulis,

s 2003-2004; A new cross leves was constructed with material from the pond.  According to report

Yever wis constructedwith the Mallard or with lang based equipment in pond 83, The Leves is 1,200

Yo foet (1) In Jenpth.

20017002; Levee topping “Maflard” Pond 3; top and beach with dredged muds, cross levee 4,5

J001-3002; Enter dredes Jock at Pond 4

2001-2002; Levee topping “Mallard” Pond 3; top and beach with dredged muds, eross levee (3, 4, 55}

2001-2002; Leves topping “Mallard”™ Pond 85; top and beach with dredged muds, cross levee (4, 3}

1999-2000; Levee topping “Mallard” Pond 1; Top levee using slough muds from Ravenswond

Siough. 1,800 If and spot top bay shore levee 5.000 If outside of salt pond

1999 2000; Levee topping “Malard” Pond 3; Top with dredged muds; majority of system

1OU0.2000; Leves topping “Mallard™ Pond 4; Top with dredged muds; majority of system

1069.2000; Levee topping “Mallard” Pond 3; Top with dredged muds; majority of system

1999-2000; Levee topping “Mallard™ Pond 85; Top with dredged muds; majority of system

1095-1997; Levee topping “Mallard™ Pond 1; Top a total of 5,000 If of levee using slough muds

from outside of salt pond

»  1996-1997; Levee topping “Mallard” Pond 4; Top a total of 2,000 11 of levee using slough muds
from outside of salt pond

& % & # @

% & # &
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s 1998-1997; Levee topping “Mallard” Pond 16¢; Spot topping a total of 1,000 T using slough muds
fromn outside of salt pond

»  1OUG-1997; Leves topping “Mallard” Pond 9A; Spot topping a total of 500 if using slough muds
from outside of salt pond

Based on this information it appears that Cargill has used the Mallard within the Redwood City site,
Mallard work cecurs mainly in the cancentrator ponds, erystallizers are maintained using excavators and
Jand-based equipment. Cargill has operated the Mallard from both the sloughs outside of the pond system
and within the pond system.

Dredge Lock Access;

Paula Gill and lan Clunies-Ross traveled to Newark Concentrator 4 in Plant 2 on January 7, 2009, to watch
the Mallard access the pond via the dredge lock. When we arrived the Mallard had traveled up Coyote
Creek into *Albrag’ slough. The Mallard was cutting into the outboard marsh side-casting material as it
approached the dredge lock, The Mallard reguires at least 4" of water to Hoat and therefore can only
operate in the dredge locks near the high tide (from 7 am- 10201 on this day). During the site visit the
dredge temporarily breached the lock, Cargill estimated thet the Matlard would breach the cuthoard leves
and travel inio the Newark plant ponds on 1305,

There are dredge locks Ipcated at the Newark Plant 1 (20, 4, 2, anrd 13, Newark Plant 2 (13, 12, 26, 8, 7. 6,
1, and 4} and Redwood City {92, and ).

Lovation:

Conpentraior 4

Albras Slough

Phedee Lock

Cmvore Ureek

The dredge lock is approximately ¥ an acre in size apd consisis of standing water. Adjacent to the tock
intact tidal marsh was observed. The marsh was inundated to the fevee foot at the time of the site visit.
Dbserved species included, Fronkenia sating, Lepidium latifolivm, Salicarsia virginiea, and Disrichiis
spicata. Side-cost sediment appeared to be consistent with typicel bay muds, (i.e. gley cotor and sulfidic
oifory.

CESPM-R-3




Photographs taken 177/09

Belting:
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Ureek

i Albrag

Feinge Marsh loug

-~ Dyredpe Lock

Concentrator 4
Newsrk Plant 2

Outhosrd Loves
Drredee Lock

Gutboard
Fringe Marsh

CESPN-R-S




Breach from Albrag Sloush to Dredue Logks

Bide-cast
waterial

Albeae Blough

Dredge Lock

tographs
Photograph was taken standing on salt pond levee looking toward §.F. Bay, Concentrator 4 is behind the

Cither ph

photographer. A commercial shrimp hoat §

s visible in back ground. The shrimp is hm‘x?eﬁtm for bait

CESPN-R-5

Covote Creek




Photograph was taken standing on fringe marsh lookiog toward the dredge lock and Concentrator 4.
Photograph depicts the hydrolegic connection from the lock ta the Albrae Slough.

Photograph was taken standing on fringe marsh looking toward the dredge ook, Concemrator 4, and
otrthy fever

CESPM-R-F




Maltard in the process of side-casty

material onto |
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By continuing to browse this website you are agreeing to our use of cookies in accordance
with our Online Privacy Policy.

Cargill Corporate

Solar ponds

Salt ponds

The San Francisco Bay Area boasts one of only two sea salt works
in the entire United States. It is an ideal area for salt making,
thanks to clay soils and a Mediterranean climate - just enough rain
in the fall, winter and spring, followed by dry summers with steady
breezes and plenty of summer sunshine.

First stop on the tour of our 12,000-acre operating system is the
intake pond -- the beginning in a series of evaporation ponds
(sometimes called evaporators, concentrators or concentration
ponds). This is where we pump bay water into our pond system. San Francisco Bay water is only 71 percent
as saline (salty) as sea water. (It contains 2.5 percent sodium chloride vs. the ocean's 3.5 percent.) Once

inside our system, bay water begins its transformation into brine. Over five years, the brines will evaporate,
concentrate and travel several miles before eventually yielding pure salt crystals.

The intake pond, like all salt ponds, is surrounded by levees, or walls of dirt that separate it from the Bay and
other ponds. These levees, which trace original shoreline and early property lines, have shaped our baylands
for more than 100 years. Most were built in the late 1800s to reclaim marshland for agriculture and then salt-
making. Today, they're maintained by our wooden dredge, the Mallard II.

Mallard 1l



Mallard I/ has plied San Francisco Bay's salt ponds since her keel
was laid in 1936. The crew of Mallard |/ works year-round,
maintaining about 10 miles of the 80 mile levee system each year.
The one notable exception: when Mallard Il heeded the nation's
call during World War |l, retrieving artillery shells from the Bay floor
around Mare Island and Port Chicago.

Anchored on her spuds, or stabilizing legs, the dredge scoops up
mud from a borrow ditch to place atop the levee. She's remarkably
fuel efficient - the Mallard Il can operate for two months before refueling.

Mallard II is typically accompanied by a flock of birds that flutter and circle overhead, eager for the tasty fish
and other food brought up with each bucketful of mud.

Mallard Il helps maintain a network of gates, pumps and siphons to move water from the salt concentrator
ponds to the evaporation ponds.

Evaporation ponds

Roughly 8,000 acres along the South San Francisco Bay are
devoted to salt evaporation ponds — and all of this land is
protected by the Don Edwards San Francisco Bay National Wildlife
Refuge url:<> . Evaporation ponds (and the marshes that surround
them) provide important habitat for more than 70 species of birds,
including several endangered species. Because the ponds are
shallow - an average of 1.5 feet deep - it's easy for shorebirds and
waterfowl to find a meal in the low- and mid-salinity ponds.

Flying over the bay or driving over some of the area’s bridges, you will notice that evaporation ponds have
distinctive colors: beautiful green and red hues, colored by the microorganisms that thrive at varying salinity
levels. Learn more about the unique salt pond colors ud;<htip://idogsna3 . cargill.com/cargillcom/corporate-

responsibility/environmental-sustainability/innovations-case-studies/san-francisco-bay-salt/sustainable-salt-making/salt-pond-

colors/index.jsp?ssSourceSiteld=CSEG SALT> .

As the sun and wind evaporate water from the brines, they get saltier. The saltiest brines are moved to
crystallizers within our industrial plant sites.
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Waterbird Counts in Select Redwood City Saltworks Ponds 2009 - 2015

Observations made beginning December 2009 through April 2015 by Matthew Leddy. Only ponds observable from adjacent public access were
included. Birds may use other ponds in the complex, but those ponds could not be observed. Counts were determined both in the field and with the
aid of photos. Notes: * birds observed foraging, ¥ birds observed on pond levee only, ¥ nesting in pond.

SUMMARY TABLE
Pond Highest
(Date observations Shorebird species Other waterbird species waterbird count
began) (and date)
B g : = - -
Willet®, Mar‘bled Go'dw1t ! Amencgn Avocet. » Black Great Egret 7, Forster's Tern, Canada Goose,
. necked Stilt*, Whimbrel, Long-billed Dowitcher, .
Pond 10 . - . . Northern Shoveler®, Bufflehead®, Greater 8,115
dowitcher species™, Dunlin®, Western Sandpiper®, " i "
(12/22/09) o w Scaup*, Lesser Scaup*, Common Goldeneye®, (4/5/13)
Least Sandpiper*, Greater Yellowlegs®,yellowlegs Gulls
species*, Semipalmated Plover*, and Killdeer'? Y
Crystallizer Pond 1 Semipalmated Plover*, American Avocet*, Black- 3814
(11/27/10) necked Stilt*, Dunlin*, Western Sandpiper*, Least Red-throated Loon, Northern Shoveler, Gulls* -
— e (11/3/14)
Sandpiper*, and Killdeer
Crystallizer Pond 2 Semipalmated Plover, Black-bellied Plover®*, American
y (12/16/10) Avocet®, Dunlin®*, Western Sandpiper® and Least Gulls* 1,700
Sandpiper* (12/9/14)
. Black-necked Stilt*, Black-bellied Plover*, Willet*, .
Crystallizer Pond 3 "—— . - 349
Least Sandpiper*, and small shorebirds (one or more Lesser Scaup, Gulls ;
(10/7/11) gy ; (2/18/15)
Calidris species)™
Semipalmated Plover, Black-bellied Plover®, American
Pond 7B Avocet*, Black-necked Stilt*, Killdeer", Willet*, % % 4 3700
(1/11/10) Dunlin*, yellowlegs species *, Least Sandpiper®, Sigttlghead”, Lommen Goldeneye®, Galls (12/4/14)
Western Sandpiper
. : = -
Pond 7C necieelglggllga&?liﬁveﬁel:;?gl;ggniivrzcgl;g{llcelilie d Canada Goose, American Widgeon, Bufflehead, 1,031
(1/11/10) ’ ’ piper, Common Goldeneye (2/18/15)

Plover', and Killdeer

Contact information: mtleddvi@sbeglobal net
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A GEOGRAPHIC HISTORY OF
SAN LORENZO CREEK WATERSHED

LANDSCAPE PATTERNS UNDERLYING HUMAN ACTIVITIES
IN THE
LANDS OF THE YRGIN
MISSION SAN JOSE RANCHO, 1796-1834
SAN LEANDRO, SAN LORENZO, AND SAN RAMON RANCHOS, 1830s-1849
TOWNS OF HAYWARD'S, SQUATTERSVILLE, AND MT EDEN, 1850s
CITIES OF HAYWARD, SAN LORENZO, AND CASTRO VALLEY

Robin Grossinger and Elise Brewster

San Francisco Estuary Institute Regional Watershed Program

Prepared for the Alameda County Flood Control and Water Conservation District
Clean Water Program

SFEI Contribution 85
December 2003

Annual  Recordecd Land Use and Fopulation Name of

Rainfall  Floods Ralated Bvents of Hayward "Hayward”
] o
2000 ey > e 2000
i
f‘
/
Uppisr watershied develtpment
&
i Construction of Dams /
& Urbanization
& P
& f{‘
1 QG e @ Moo Conbrol Project f e $ OB}
; ;s |
4 Agriculture esxpands for WWIT 3
& g
& i
#
" . "Hayward”
§ P
1900 == Ly & e 15900
Mechsnized harvests &
& - - »
Ratroad introduced I el
& Horse-draven grain barvests & HOLO00 160,000 ]
8 Furee-American agricifture beging i
Logging of redwonds
Market tunting in witlends “Heywards"
TEE) wo Giold Rush begins —
A inches Mesdean-American War
tastrn settles nadr Ran Lorenze Dragk Mission Liestiek
7
Misstons secularized i
1800 wes : e 1800
Mission San Joss established
1775 e o 1775
Spanish contact

Some agents of change in the San Lorenzo Creek watershed, 1769-2003. Rainfall data (July-June year) compiled by
Lester McKee from Hayward data, using correlation to early San Francisco rainfall records that were developed by Jan Null
(ggweather.com). Local flooding data from FEMA 1986 and Modrell (pers. comm.). Mission livestock data from Jackson 1994.
Population data from Eden Writers 1975.
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San Lorenzo Creek Watershed

The San Lorenzo Creek Watershed drains 48 square miles of the portion
of California's Coast Ranges locally referred to as the East Bay Hills. The
creek flows almost due west from these hills towards San Francisco Bay,
entering near the Bay's broadest part, directly across from South San
Francisco.

The upper watershed includes eight perennial tributaries, which join to
form the larger creek we call San Lorenzo. These small creeks are
arranged in a fan-shaped pattern, with the three largest — Crow Creek, ast Bay Hil |00“king Aihiese
Cull Creek, and Palomares Creek — meeting within 2 miles of each other. mt. Diablo (Alaska Airlines approach to
They then flow generally west as San Lorenzo Creek, through a nearly Oakland Int! Airport, November 2003).
enclosed valley named for the first Mexican landowner (Castro Valley),
and through a break in the hills onto the bayside alluvial plain.

The canyons of this west side of the East Bay Hills form dozens of small
streams that gather waters in the hills and spill out onto the flatlands
bordering the Bay. But only a few of these were supplied with enough
water to carve continuous, incised channels across the broad plain to tidal
waters. In the southern part of the early East Bay — the 25 mile alluvial
plain from the great Oak Grove of Oakland to the southernmost tip of the
Bay — only two creeks traversed the flatlands with distinct, formidable-
to-cross stream channels: San Leandro and Alameda.

A third stream, San Lorenzo Creek, maintained a substantial channel
across nearly the full width of the plain, before spreading out into the
marshes alongside the Bay. These three creeks reached beyond the front
faces of the hills into their internal canyons and valleys to create sizable
watersheds with distinct channels — streams of major ecological and
cultural significance.

San Lorenzo Creek

The first recorded description of San Lorenzo Creek comes from an entry
on November 27, 1770 in the journal of Lt. Pedro Fages. Translated by
Dr. Alan Brown in the 1960s, from a text published by the historian

The Plan de San Lorenzo (ca. 1840)
accompanied Castro’s land grant request.
It effectively captures the branching

Herbert Bolton in 1911, the account records the first full Spanish pattern of tributaries forming Arroyo de
expedition through the East Bay (a smaller scouting team reached as far  san Lorenzo, and the proximity of San
as San Leandro Creek in 1769). We would expect the details of San Leandro Creek before it curves to the
Lorenzo Creek to be well observed, as they camped overnight on its north (upper center).

banks:
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“. .. we crossed a creek with a good amount of water, all overgrown
with sycamores, laurels and other trees unknown to us, and stopped
on a flat next to it.” (Stanger and Brown 1969: 119)

Sixteen months later, on March 25, 1772, Father Juan Crespi describes
the creek, which served again as campsite on this second expedition led
by Fages. Crespi confirms its relative size and substantial riparian
canopy:

“. . . we halted on the bank of a large arroyo close to the mountains
skirting the broad plain. The bed of the arroyo is very full of alders,
cottonwoods, and willows.” (Bolton 1927: 287).

A half-century later, a Mexican disefio, or sketch (right), fills in the
general picture. It shows a continuous but narrow riparian tree canopy
marking the creek’s location along the plain.

Further details about the creek emerge from later documents of Euro-
American colonization. It is clear that San Lorenzo Creek provided a
locally significant, unusually reliable source of water for people, livestock,
and crops. San Leandro Creek (redwood forests in its upper watershed;
currently supplies large reservoirs) or Alameda Creek (watershed size 10
times San Lorenzo) might be expected to have provided the more
valuable local water supplies during early Euro-American development.
But, although these two streams play much more significant roles in
modern water management, San Lorenzo was the more important
historical water source, prior to dams, diversions, and groundwater
pumping.

This characteristic led to San Lorenzo Creek's central role in the Mission
San Jose Rancho (despite the creek's location more than three-quarters
of the way from the Rancho boundary). The creek was noted by Father

Duran in the 1820s, as part of a description of the Mission territory, which

extended from the Santa Clara-Alameda County line to San Leandro
Creek:

“Mission cattle both large and small feed on this corridor and through
its center, some fourteen miles from the mission, flows the San
Lorenzo Creek, the only abundant and permanent supply of water in
the stretch. On its banks lies a mission rancho.” (McCarthy 1958: 182)

Later, the position of the two most important local American towns,
Hayward and San Lorenzo, would be influenced by the creek’s route.

San Lorenzo Creek was also characterized by the extreme seasonal
changes typical of Mediterranean climates. Thirty years into American
settlement, new residents were still coming to terms with this annual
pattern. For example, the local newspaper described nearby Sulfur Creek
(a much smaller creek just 1200 feet to the south of San Lorenzo at one
point in downtown Hayward):

“ ... the dry, insignificant ditch becomes a raging torrent sweeping out
everything which impedes its way.”

San Francisco Estuary Institute 3

riparian corridor along San Lorenzo
Creek between the hills and the
marshes ("Estuaries”), with their
circuitous tidal sloughs. Courtesy of The
Bancroft Library at UC Berkeley
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San Lorenzo Creek was described as having uncontrollable flows every
winter. Large debris routinely swept downstream, often washing out
bridges (Sandoval 1991: 232-33, 235). This conflict with adjacent
development eventually led to the construction of larger artificial channels
and revetments to contain flood flows along the creek.

The stream supported a significant steelhead fishery, as indicated by
19th-century newspaper articles. For example, the Hayward Daily Journal
reports in April 1885 that two fishermen caught 60 trout on the first day
of the season, and in November, it notes the catch of a 14 pound salmon
at the narrow gauge railroad crossing. One hundred and five trout were
reportedly taken from the Palomares Creek tributary in a single day
(Sandoval 1991: 279, 337). Local resident Steve Morris recalls a
proclamation made by a local judge that “San Lorenzo Creek steelhead
fishing is the finest in the world” (Modrell 2000).

Although the creek was relatively well supplied with summer base flow
and maintained a channel across most of the alluvial plain, it appears to
have terminated or spread out before reaching the tidal marshes and

Bay. The first map showing fluvial features in the area, by Capt. Beechey
in 1827-8, does not depict San Lorenzo Creek at all, presumably because
it was not visible as a channel through the marshlands. The first detailed,
professionally-produced local maps (by the US Coast Survey (USCS) in
1857, and La Croze in 1858-63) each suggest that the creek spread into a
distributary system encompassing freshwater marsh and sausals (willow
groves) at the edge of the tidal marsh, and spread broadly across the
marsh plain. The land grant confirmation survey by La Croze shows this
condition with a pictographic representation and the words “San Lorenzo
Creek spreds [sic] and sinks.”

Some aspects of this complex system may have been affected by cattle
grazing during the previous fifty years. For example, willows may have
colonized slightly higher ground created by increased sediment deposition
along older distributaries (Collins, pers. comm.). However, it is likely that
San Lorenzo Creek was only shallowly incised in its lower reaches at the
time of European contact, spreading water and sediment over a broad
area at the edge of the marsh during high flows.

In 1900, the US Coast and Geodetic Survey (formerly USCS) carried out a
“Resurvey.” By this time, the lower reach of San Lorenzo Creek had been
diverted north to run along Lewelling Boulevard below Farnsworth Street,
more than a quarter-mile north of both its mid 19th-century and present-
day routes. At this intermediate time, the stream, despite the redirection,
was still shown as spreading diffusely into the marsh. The current flood
control channel, which removed the creek from its lower floodplain and
the tidal marshes, was constructed in the 1950s and early 1960s as part
of a project that extended from the Bay to Foothill Boulevard.

The midsection of the creek (from the base of the hills to the Southern
Pacific Railroad) has been mapped by a number of different surveyors
since American statehood, resulting in different depictions. In general,
most of these maps show a similar route across the plain. In particular,
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The lowest reach of San Lorenzo Creek,
depicted by La Croze (1858-63).
Courtesy of The Bancroft Library at UC
Berkeley

US Coast and Geodetic1 Survey 1900,
with routes of prior and subsequent
channels. The lower reach of San
Lorenzo Creek has been extremely
dynamic: multiple channels were shown
in 1857 (see also p.6) and subsequent
constructed channels have occupied
completely different locations.
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the most reliable early cartography of the channel — the surveys by the
USCS and La Croze — shows similar patterns.

Another map, produced under State Geologist J.D. Whitney in 1873,
shows a much more widely meandering stream. This map raises the
possibility that the earlier maps are less detailed and that the stream
straightened post-1873, perhaps in response to changing conditions of
water, sediment, or bank vegetation. However, the close correspondence
between surveys both before and after the Whitney map suggests that
the differences in Whitney's depiction more likely reflect variation in
mapping technique rather than on-the-ground changes. Additional data
sources may further improve our understanding of the channel’s
evolution.

Alluvial Plain

The solid ground supporting the populous cities now surrounding San
Lorenzo Creek was constructed by the creek and its neighboring streams.
During larger storms, and prior to modern flood control projects, the
creeks would overflow their channels, delivering sediment from the
canyons out onto the flatlands, or alluvial plain. Over time, Bay Area
streams built a broad river valley that has been filled by the rising seas
over the past 10,000 years. At the time of European contact, only a thin
strip of flat land remained between the hills and the line of high tide —
about three miles at San Lorenzo Creek — to support most of the
activities of human inhabitation.

Evidence of earlier characteristics of the alluvial plain is provided by
historical accounts. For example, in late March of 1776, Font, on the
third Spanish expedition through the East Bay, describes the plain in the
vicinity of San Lorenzo Creek as lush but empty of trees:

“All the rest of the road is through very level country, green and
flower-covered all the way to the estuary, but with no other timber or
firewood than that afforded by the trees in the arroyos which we
encountered, which were five.” (Bolton 1933: 356-357)

One of the greatest changes in the East Bay is the creation of a new
urban forest where trees were once rare outside of the unique “Oakland”
and the immediate environs of larger creeks. The replacement of the
native grasslands removed major food sources from the indigenous
landscape, particularly native grains and the onion-like bulb amo/e, “in
which those plains greatly abound” (Bolton 1933: 357).

On this grassy plain, the Spanish explorers describe encountering tule elk,
which they initially mistook for cattle but, up closer, found to be “the size
of an ox, and with horns like that of the deer, but so long that their tips
were eight feet apart.” The explorers do not mention waterfowl here,
perhaps because they took the high road, avoiding the wetter parts of the
plain. Descriptions of similar moist grasslands in other parts of the Bay
Area, however, give some indication of the area's likely use by waterfowl:

Near Mission Dolores, Oct. 21, 1837: ™ . . . the plain is covered with
flocks of wild geese in incredible numbers.” (Simpkinson [1837] 1969: 7)
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y
the stone bridge across San Lorenzo
Creek at Foothill Boulevard. Courtesy of
Paul Modrell and the Hayward Historical
Society.

The “Swinging Bridge” near downtown
Hayward. Courtesy of Paul Modrell and
the Hayward Historical Society.
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Near Huichica Creek, adjacent to San Pablo Bay, circa 1870: "My
father told of running through the fields when he was a boy, about
1868-1875 in April and May and having to be careful not to step on
any of the myriad of baby ducks and geese rising from their feeding
grounds . ..” (Duhig 1990: 2)

The open character of the alluvial plain was likely due substantially to
native efforts. In the absence of repeated controlled burns carried out by
indigenous Californians over many generations, it is probable that
substantial areas that were open grassland at the time of European
contact would have otherwise been vegetated by chaparral or woodland
(Stewart 2001).

The Bay — Tidal Marshland

The relationship between San Lorenzo Creek and San Francisco Bay has
substantially determined the watershed's human history. The edge of the
Bay provided not only a set of abundant, easily available resources but
also an efficient way to transport them to a major market, San Francisco.
Bayside landings made agricultural products marketable and enabled
transport of the nearby redwoods, whose location was itself due in large
part to the moisture-providing coastal fog. The specific arrangement of
these resources and points of access set many of the persistent routes of
human movement.

The Bay was formed by the melting glaciers, which caused the world's
seas to rise and spill into adjacent low-lying valleys. Initially, the rate of
submergence was too rapid for extensive marshlands to take hold, but
when sea level rise slowed, between 2000 and 3000 years ago, tidal
mudflats and marshlands began to develop at the edges of the Bay.
Because of its broad and shallow shape, the Bay/Delta developed
extensive wetlands, comprising one-half of California's coastal wetlands
circa 1850. Their ecological productivity, including shellfish, fish,
waterfowl, tule reeds, salt, and other resources, supported the
development of a large aboriginal population.

The marshlands near San Lorenzo Creek, and their abundant waterfowl,
were actually the first local resources tapped by Americans, prior to
agricultural and industrial development. During the Gold Rush, waterfowl
from the Bayshore marshes brought high prices in San Francisco markets,
leading to a lucrative trade. In the month of February 1852, for instance,
Moses Wicks and Thomas Mulford sent the following quantities to San
Francisco:

“125 wild geese, 52 canvas-back ducks, 69 teal, 63 broad-bill ducks,
192 curlews, 207 plovers, 48 dowitches, 156 ‘peeks,” 48 snipe, and
one rabbit.” (Sandoval 1988: 43)

Initially drawn by the easy financial success of market hunting (on lands
which could be construed as having dubious ownership), many of these
market hunters soon developed salt ponds and freight landings on the
sites of their hunting grounds. This relatively short-lived interest in
wetland habitat, which nevertheless shaped the names and places of local
economic development, would return to the region 150 years later, as
part of environmental restoration efforts.
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San Lorenzo Creek spreads out as it
approaches the marshlands and
Thompson's Landing (USCS 1857).
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Salt Ponds

At its lower end, San Lorenzo Creek happened to intersect a unique
feature of the Bay: the massive salt pond complex centered around
Crystal Salt Pond. The feature appears to have been associated with a
sandy berm built by wave action and may have been significantly
managed and/or shaped by the indigenous Yrgin people.

Salt concentrated by evaporation from the broad, shallow ponds was
harvested and traded by the Yrgin and later utilized by Mission San Jose.
Cther large salt ponds dominated the surrounding marshlands, including
one that served as Castro's private salt pond, used for both cuisine and
curing hides. Use of these ponds led directly to the extensive salt industry
in San Francisco Bay, one of the few salt manufacturing processes based
on passive solar evaporation in the world today. While there were natural
salt pans in other parts of the South Bay marshlands, those near San
Lorenzo and Alameda Creeks were of such large size that they led to
extensive and rapid commercial development during the 1850s,
generating American development in the area.

Following the Gold Rush, salt became particularly valuable and the ponds
promised easy wealth. Local landings were established initially to
transport the mineral products from these salt ponds, and only later used
for distribution of agricultural products. The co-incidence of San Lorenzo
Creek, the dividing line between two land grants (San Leandro and San
Lorenzo Baja), with the salt ponds also meant that the marshlands were
in uncertain and vulnerable ownership status.

Because of their potential for salt production, these marshes were
modified relatively rapidly compared to the rest of the South Bay. By the
beginning of the 20th century, the few thousand acres of marshland
between San Lorenzo Creek and Alvarado were extensively dissected by
levees, ditches, and fences, while the rest of the 56,000 acres of South
Bay tidal marshlands rema)med largely unto_uched. Even in thesg gctlve The shapes of Crystal Salt Pand, drawn
areas, however, commercial salt farmers still largely used the original over a modern USGS quadrangle. Elise
forms of the salt ponds during these decades. As a result, the overall Brewster 1994.

acreage of ponds showed little increase, despite the modifications, until

the 20th century.

Landings

While San Francisco Bay's expansive wetlands provided a wide range of
valuable local resources, this characteristic of the shoreline conversely
precluded convenient movement between the Bay and most of the
surrounding land. Prior to reclamation, nearly half (47%) of the Bay was
exposed at low tide, in the form of tidal flats and marshlands, and 80
percent was shallower than 18 feet below MLLW (Mean Lower Low
Water). Even at high tide, only relatively small parts of the Bay reached
as much as six feet deep — and that briefly — with a full third of the Bay
still less than one foot deep and mostly unnavigable.

The twice-daily inflow and outflow of water through the intertidal habitats
did, however, scour deeper tidal channels into the marshes and mudflats.
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Most of these channels branched into progressively smaller dead-end
sloughs, but a few reached further towards the shore, in some cases
connecting directly to freshwater creeks. Points of commerce often
developed where these sinuous marsh sloughs met the fertile valleys,
effectively extending tidal waters inland, where they were bordered by
dry land rather than soft marsh. Towns such as Alvarado, Alviso,
Redwood City, Petaluma, Napa, and Fairfield thus became entry points to
these narrow but navigable corridors through the otherwise impassible
marshlands.

Another type of natural Bay landing occurred where steeper topography
excluded marshes and mudflats, so that solid land directly intersected
deep water. The general lack of such access along the East Bay shore
necessitated the construction of the East Bay mole, a railroad wharf
extending across the intertidal habitats to deeper water. When the
proximity of deep water to dry land at Point Richmond was recognized in
the late 1890s, it rapidly became a continental terminus for the railroad
and an industrial center (see SFEI 2001).

% o 22
SFEI Historical View of the Baylands
shows the relationship between San

In this geographic context, the San Lorenzo Creek shoreline presented a Lorenzo Creek and the Bay.

number of distinct and problematic characteristics with regard to aquatic
transportation. The tidal marshland was narrow, but the adjacent
mudflats were broad and continuous. The creek intersects San Francisco
Bay at its widest point, where the deeper waters — navigable by larger
boats and less limited by the tides — are particularly distant from the
shoreline. As a result, the shoreline in the vicinity of San Lorenzo Creek
was effectively about seven miles from fully navigable water.

Furthermore, the creek itself did not carve a channel into the marshlands,
precluding the convenient link between tidal and fluvial channels, and any
direct value of San Lorenzo Creek as a landing or port. Also, to a greater
extent than in any other part of the Bay, the marshlands in this vicinity
were dominated by large marsh ponds, rather than tidal channel
networks. Without the channel systems to focus tidal water flow, there
were few deeper water channels through the mudflats and shallow bay.

g p 1878).
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ing Boulevard now follows this early route across the marshlands to Roberts Landing (purchased

by William Roberts from Robert Thompson), except for the curve around a sinuous slough (USCS 1857).

Access to water transportation was nevertheless critical to the distribution
and sale of local resources, so several effective sites were developed.
The most important American landings were established by former
market hunters and squatters on the two largest tidal sloughs in the
vicinity— Roberts Landing to the north, and Mt. Eden Landing to the
south. Roads were built across the marshlands to reach the edge of the
slough, crossing smaller sloughs and avoiding larger ones. Mt. Eden
Landing was successful largely because the mouth of Eden Slough was
only 3.5 miles from deep water. But despite the fact that it was twice as
far from deep water, Roberts Landing became “the great shipping point
for all this valley and for the Livermore and San Ramon valleys also,”
(Sandoval 1988: 47) probably because it was the first to establish regular
commercial schooner transportation to San Francisco. Some of the other
important landings in the vicinity were Mulford's, at the gap in tidal
marshland just north of San Lorenzo Creek and Hayward’s, at the narrow
point in the Crystal Salt Pond complex.

Mission San Jose — Rangeland

In 1796 the alluvial plain surrounding San Lorenzo Creek, from which the
Yrgin had harvested grains and hunted wildlife for generations, became
part of the Mission San Jose Rancho. Established 15 miles south of San
Lorenzo Creek, Mission San Jose constitutes the first major European land
use of the area, and a potentially significant early impact to the
watershed. The Mission is also the initial center of European
development of the scuthern East Bay.

Upon its establishment, Mission San Jose received livestock from the
neighboring missions in San Francisco, Santa Clara, and San Carlos.
While several hundred cattle were apparently delivered, many of these
must have been quickly consumed, as only 100 were reported in the
annual tally at the end of that year. With no ability to deliver water,
grazing lands were effectively excluded from the dry hills and limited to
the East Bay plain (from the present day Alameda County/Santa Clara
County line to San Leandro Creek) and the Livermore/San Ramon valleys
to the east. The number of reported cattle remained below 1000 through
1803, but by the end of 1805 the herds exceeded 3000. By this time it is
likely that cattle substantially occupied the lands along San Lorenzo
Creek, particularly because of its importance as a water source.
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In the winter, the herds were moved north through the San Ramon Valley
into the valley oak savanna of the Walnut Creek Valley. This seasonal
pattern of livestock rotation somewhat complicates the assessment of
cattle density. For example, Father Duran characterizes Valle de San Jose
(described above) in 1822 as providing summer pasturage for 9000 cattle
and 10,000 sheep, but the annual reports for 1822 and 1823 list only
7000 cattle each year.

The use of pasturelands at greater distance, though, suggests that the
East Bay plain was well-stocked, necessitating additional range. A general
sense of the land use intensity during this time can be established by
comparing reported livestock numbers (using the more conservative
annual report values) with roughly corresponding areas. The area
encompassed by the Mission San Jose East Bay rancho, as described by
Duran (see p. 3), was approximately 50,000 acres. Combining the
numbers of cattle and sheep (4-5 sheep requiring the acreage of one cow
(Bancroft 1890: 55)), if all livestock were maintained here, by 1810 the
density would have been approximately 6 1/2 acres per cow (6000 cattle
and 7000 sheep; see inner cover). This is a fairly high stocking rate, as
Bancroft cites standard cattle densities during the Mexican and early
American eras of one cow per "5 acres of valley land,” “10 acres on San
Joaquin plains,” and 7 acres “in the more humid coast counties of
Humboldt and Mendocino.”

From these rough determinations, we can infer that pasturage would
have been used fully by this time or soon after, and that the grazing
density in the vicinity of San Lorenzo Creek, where livestock would have
tended to concentrate for daily access to perennial water, would have
been particularly high. Intensive European use of the San Lorenzo Creek
area can thus probably be dated to 1805, by which time herds had rapidly
expanded to 3,162 cattle and 8,000 sheep, for a combined rate of one
“cow” in 10 acres for the overall East Bay area. Based on previous
studies (SFEI 2001), we would expect to see effects upon sediment
supply and runoff by about 1810.

The Diseno de Rancho San Lorenzo
shows a creek emanating from the

Livestock levels continued to increase through the first decades of the springs at “Deramadero,” and a corral.
19th-century. Evidence of overgrazing was suggested by 1837, when Courtesy of The Bancroft Library at UC
6000 head of cattle were moved to the Livermore Valley: Berkeley

“owing to the quantity of cattle on the Mission lands, feed is
becoming scarce and they have died in considerable numbers of pure
starvation.”

After the secularization of the California missions in 1834, the lands
around San Lorenzo Creek were granted by the Mexican government to
several men — including Joaquin Estudillo (San Leandro), Guillermo
Castro (San Lorenzo Alto), Francisco Soto (San Lorenzo Baja), and Jose
Amador (San Ramon) — for the establishment of ranchos. During this
period, grazing density may have reached even higher levels than during
the Mission era. Some accounts put Castro's herd at 10,000-15,000 head
in an area of less than 30,000 acres (a density of 1 cow/2-3 acres).

As the herds expanded into the Yrgin's lands during this period, the Yrgin
themselves probably served as vaqueros, herding the cattle on lands that
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had been previously their own. The high human mortality rate at the
mission necessitated continual recruitment of converts, often using force
to cause relocation to the mission. After 1810, many of the converts
brought to the mission each year were from the larger populations of the
Central Valley, who became the new labor force for Mission system.

The relationship between native pecples and the land has typically been
denigrated since European contact (e.g. “In this land of plenty they had
scarcely wits enough to keep alive” (Stuart 1951)). Yet local tribes not
only helped shape the open grassland ecosystem that facilitated the
Spanish cattle-based economy, but also largely built the Mission
landscape, as the primary source of labor for Mission activities. A rare
recognition is found in a cemetery marker near Mission San Jose:

“Here sleep Four Thousand of the Ohlone Tribe who helped the
Padres build this Mission San Jose de Guadalupe. Sacred be their
memory.” (Stuart 1951: 39)

Diramaderos - Sausals - Indian Grant - San Lorenzo Grove

The Diramaderos, or “overflowing of the springs”, was an array of mineral
springs associated with the Hayward Fault. The springs produced a
sizable flow (est. 3000 gallons of water per minute, ~6.7 cfs) that had a
large zone of spatial influence. Early maps show stream channels
extending from the springs across nearly the entire alluvial plain.

The spreading of these waters toward San Lorenzo Creek created an area
between the spring channels and the creek that had an unusually high
water table and supported extensive willow marshes, or “sausals.” The
sausals supplied native peoples with building materials and were likely
managed, with techniques such as coppicing, to provide straight branches
for arrows, baskets, and houses. The groves also provided shade on an
open plain, shelter from the winds off the Bay, and probably contained
smaller springs. In fact, the one native village in the area that was not
associated with the Bay or the base of the hills was located in these
groves, and later became downtown San Lorenzo. The water supplied by
the Diramaderos may also have been partly responsible for San Lorenzo
Creek’s perennial flow along its lower reaches. The flowing of the springs
at Diramaderos is said to have ended with the 1868 Hayward fault
earthquake.

Some writers speculate that as many as 150 people lived in the native
village at Diramaderos during the early 19th century, in a community that
received unusual legal recognition from the Mexican government. As a
condition of the grant to Estudillo, the Indians at the Diramaderos were
granted the land “on the meadows” north of San Lorenzo Creek. These
wet meadows and “overflow lands” were to be used by the Yrgin as a
hunting and fishing preserve (Sandoval 1988: 43).

This stipulation was a rare instance of explicit transfer of lands to an
Indian group in the Bay Area. It appears to have contributed to the
general confusion regarding the boundary between Estudillo and Soto,
making their claims more difficult to pursue in the American courts.
Eventually both the Yrgin and the Mexican Rancheros lost ownership of
the land to immigrant Americans. A map produced as part of these court
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cases, describing the area as of 1841/42, nevertheless shows “an agreed
line between Estudillo and Indians” and areas explicitly used by Indians,
including a corral, fields of wheat and “"mellons [sic], corn and beans”
(Gray 1855). The map provides a glimpse into an organized and
extensive (> 1000 acres) Indian community persisting in the heart of the
Bay Area through a half-century of Spanish occupation.

The willow groves were also valued for a time in the American era. One
was developed into a popular vacation spot. In 1893, the Hayward
Journal described “The Picnic Paradise of California,” proclaiming that:

“There is not a more beautiful picnic or pleasure resort on the coast
than San Lorenzo Grove, situated in the charming village of San
Lorenzo, on the line of the Cakland, San Leandro and Haywards
Railway, owned by this company, who have spent a large amount of Drawing of the San Lorenzo Grove

money in erecting a handsome and spacious pavilion and providing (“A Savory Spot”). The renowned
every accommodation for pleasure seekers. The electric cars run willows can be seen to the left of the
every half-hour to this grove . . .” building (Eden Writers 1975).

In striking contrast to current conceptions of willow marshes as
unpleasant and mosquito-producing, these features were selected by
leading citizens and molded into elegant gardens and homesites.

Towns

At the time of European contact, San Lorenzo Creek watershed was part
of the lands of the Yrgin people. The Yrgin appear to have been closely
related to their neighbors to the north, the Jalquin, who lived in the
vicinity of San Leandro Creek and the Redwoods, and the Seunen, of the
present San Ramon-Dublin area to the east. The Yrgins entered Mission
San Jose primarily between 1799 and 1805, due to a variety of pressures,
including aggressive missionary work, disease, and decreasing food

supply.

In their initial contacts, the native people were generally peaceful in
response to the newcomers. In an indicative description by Father Font,
he reports that “[o]ne Indian who carried his provisions on the end of a
pole invited us to eat some of them” (Bolton 1933: 357). In the vicinity
of San Lorenzo Creek, Father Font describes the local language as
“distinct from all those we had formerly heard,” reflecting the cultural
diversity of the Bay Area, which supported several dozen distinct tribes at
the time of European contact (Milliken 1985).

The elegant residence of John Marlin in the San Lorenzo willow groves (Thompson and West 1878).
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Studies of the Alameda Creek area, several miles to the south, and other
parts of the Bay Area, suggest that indigenous residences shifted
seasonally to utilize the resources available at different times of year.
Because of the year-round availability of shellfish and other aquatic foods,
however, tribes usually maintained some permanent presence in a village
on the shores of the Bay. In the San Lorenzo area, the shellmounds
located at the northern edge of the vast South Bay marshlands may have
been such a village. During winter, migratory waterfowl were hunted in
the marshes. During spring and summer, groups spread out to the
collect bulbs, greens, and grass seeds from the alluvial plain. They
developed base camps and brought materials back to the bayside village
for winter storage. In summer and fall, the hills were utilized for hunting
deer and the intensive gathering of acorns from groves of oak trees.
Seasonal villages were associated with these activities.

Artifacts and historical information suggest that seasonal villages in the
San Lorenzo Creek area were probably located at the Diramaderos
springs, in downtown Hayward, in the vicinity of the San Lorenzo
Cemetery, and at the Holy Sepulcher Cemetery. These summer and fall
habitations are located at springs or creeks at the base of the hills that
would provide water sources later into the year, or, in the case of
downtown San Lorenzo, along the creek in the willow groves downstream
of the large spring at Diramaderos. Miller suggests that the Hayward Civic
Plaza was a key village site because San Lorenzo Creek provided the only
perennial source of freshwater (1975: 10).

Most of the early Spanish and American town centers in the vicinity —
including San Lorenzo, Hayward, Alvarado (numerous shellmounds), and
Mission San Jose (the Indian village of Oroysom) — were established on
native village sites, which had already been identified as the best spots
for human settlement. In fact, some of these sites, such as San Lorenzo
and Alvarado, had been physically constructed by indigenous
communities. Shellmounds several stories high provided an elevated
position above the valley floor, removed from floods, and often planted
with buckeye trees for shade.

Despite persistent Indian presence in the vicinity, squatters such as
Mulford and Roberts were able to establish an American settlement in the
shellmounds and willow groves near the Bay during the 1850s.
“Squattersville” became the town of San Lorenzo, well-positioned for
access to the waterfowl and salt resources of the marshes, and a natural
crossroads (leading to its other historical name: “Four Corners”).

In 1839, Guillermo Castro took advantage of the shelter of the San
Lorenzo Creek canyon mouth, near the creek and springs, and built a
small adobe in what is now Hayward. Within a few years the Mexican
government granted him the San Lorenzo Alto Rancho, which he
operated from this location. A decade later, William Hayward established
a store in tents among the oaks on land purchased from Castro, which
soon became the major local institution, Hayward’s Hotel.
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y pop g éy/white patté n) no p
from two towns established near its banks, Hayward and San Lorenzo (black circles). They were built upon the sites
of previous Indian settlements.

As the town expanded around “Hayward's Place,” it experienced a
convoluted etymological evolution to arrive at its current name. When
the local use of "Hayward’s” was disallowed by the U.S. Postal
Department because Hayward was a living person, town leaders came up
with the creative solution of "Haywood.” This name lasted for almost a
decade until the town was officially chartered as “Haywards,” without the
apostrophe, and approved by the Postal Department. In 1911 the name
was streamlined to Hayward.

Redwoods

The redwoods in the canyons of neighboring San Leandro Creek
represented a valuable, locally-rare building material — large, closely
spaced trees with straight, durable, easy-to-work wood. The road from
Castro Valley to the redwoods was an essential route to acquire lumber
for both local use and distribution to San Francisco and other markets.
As early as the Rancho era, Castro obtained lumber for his corral, barn,
and fence posts from the redwood groves. Substantial deforestation did
not take place, though, until the 1850s, when the tremendous growth of
San Francisco during the Gold Rush necessitated large amounts of
building material. Consumption was so rapid that most of the Oakland-
San Leandro redwoods had been depleted by the end of the decade
(Sandoval 1943-1944).

Roads
When Europeans first explored the Bay Area, they generally didn't have The old bridge across San Lorenzo

to blaze trails through thick chaparral or tall grass. Rather, they followed Creek at Foothill Boulevard. Courtesy of
the road — “el camino.” The first Spanish expeditions commonly record Paul Modrell and the Hayward Historical
“well-beaten paths,” even in places where few native peoples were Society.

encountered (e.g. Bolton 1927: 285). Coming up the East Bay in 1776,

Font comments that “the road is apart from the estuary, at first about a

league and then farther and farther away” (Bolton 1933: 359) and “the

road followed the foothills” (Bolton 1933: 361). Anza’s diary from the

same expedition summarizes the route near San Lorenzo Creek, also

notes the grassland-covered hills, conspicuously lacking forest: “the road
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runs close to a small range completely bare of trees, for none are seen
except some which grow in the canyons” (Bolton 1930: 135).

The roads encountered by the Spanish had been etched into the
landscape through centuries of indigenous use, connecting villages or
towns to local resources and more distant destinations. The Indian road
described above linked the Santa Clara Valley with the Oakland area.
With the assumption of control by the Spanish government, it became El
Camino Real, the only continuous road along the East Bay plain in
historical times. Present-day Mission Boulevard (East 14th
St./International Blvd. in Oakland) largely follows the original Indian and
subsequent Spanish road, but some adjustments were made. While the
ancient and early historical roads tended to make adjustments for small
hills and swales, modern roads reduce both vertical and lateral variation
with road cuts and fill. Additionally, while earlier roads usually make
perpendicular crossings at creek narrows (to minimize bridge length),
larger modern bridges tend to be aligned for maximum linearity. While
generally similar, the displacement of the straight modern route from the
ancient route can be substantial.

Despite these variations, many important modern roads generally follow
ancient routes. Redwood Road carried felled trees from the neighboring
San Leandro Creek watershed down through the less rugged Castro
Valley. Marina Boulevard crossed the alluvial plain to Mulford Landing,
the shellmounds, and a large salt pond. Similarly, Hesperian Boulevard
split off from El Camino south of San Leandro to reach the important
shellmounds, salt ponds, and landings on Alameda Creek at Alvarado.

From San Leandro, a second road along the plain splits from El Camino,
becoming Washington Boulevard. Specifically constructed to transport
redwood lumber from the forest to Roberts Landing, Washington turns
towards the Bay as it approaches San Lorenzo, precluding a direct route
between the two towns and creating a peculiar but persistent road
pattern in that area.

Many of the other original roads radiated outwards from Hayward,
ultimately shaping the region's geographic pattern. The town center of
Hayward occupied a natural position as a crossroads between El Camino
and the most convenient route through the hills to the lush Livermore
Valley. This route through the canyons to the extensive freshwater
marshes and willow groves that characterized Livermore Valley was also
presumably used by the local tribes. As Livermore became an important
area for ranching and agriculture, the road became a well-used route by
Euro-Americans, from the private wooden plank toll road developed by
Dougherty in the 1850s, along which his stagecoach line operated, to
Dublin Canyon Road and Highway 580.

From the central, habitable location that became Hayward, roads
extended across the plain to the three neighboring towns — San Leandro,
Squattersville/San Lorenzo, and Alvarado — and to the major bayside
landings. Thus Castro Valley Boulevard-Mattox Road-Lewelling
Boulevard, A Street-Bockman Road, Winton Avenue, and Jackson Street
connect the Hayward area to the many important sites along the Bay, in
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a roughly radial rather than orthogonal pattern. These destinations were
also important sites of native activity, so these roads probably
substantially follow indigenous routes.

These patterns reflect the greater significance of roads between the hills
and the Bay through most of human history, when local resources were
more important for local sustenance and economics. Today the dominant
routes of transport and commute run parallel to the Bay, and through the
canyons to the interior valleys of the county. Roads angling across the
alluvial plain — the routes for gathering salt, bringing acorns to bayside
villages, visiting waterfow! hunting sites, launching tule canoes for Bay
fishing and transport, carting grain and redwoods to Bay schooners —
have become less important. The intersection of the more angular
transverse routes with the parallel routes along the plain has created an
idiosyncratic local street pattern, with a preponderance of irregularly-
shaped plots and major streets which do not directly connect.

The street grids that dominate the present-day landscape are, for the
most part, established within these large triangular and trapezoidal
shapes created by the ancient road network. For example, the newer
streets Research Road, Trust Way, and Investment Boulevard subdivide
land bounded by the older Jackson Street and Eden Landing Road.

Dense internal patterns have been developed to allow intensive access to
parcels within this framework and a supra-transportation system of
railroads and freeways created for frequent travel over longer distances.
However, the organizational system of the area is still largely structured
by springs, sloughs, and redwoods now non-existent or hidden away. A
“destinational” system developed to connect naturally distinctive local
places has become the organizational system for a more homogenous use
of the landscape. Interestingly, Bay-to-Hills trails proposed for local
creeks may re-establish some of the cultural importance of these
historical routes.

Railroads

The first railroad across San Lorenzo Creek was a local railroad between
Alameda and Hayward that began operation in 1865. The line was
designed to transport local agricultural and industrial products and to
deliver clients to the spa-hotel at Warm Springs. Its conception aroused
great fanfare and boosted the growth of Hayward, but damage from the
1868 earthquake and the completion of the juggernaut transcontinental
railroad led to its demise. The Alameda and Haywards tracks never
reached Warm Springs and were torn up in 1873.

In 1869, the transcontinental Western Pacific Railroad, paralleling and
superseding the earlier railroad, came through Niles Canyon to Hayward,
connecting Oakland to the East Coast of the United States. The new
railroad initiated the decline of the commercial landings, particularly with
the establishment of the South Pacific Railroad in 1878 immediately
adjacent to, and in places, through the marshlands.
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Farmland

Following the acquisition of California by the United States in 1848
through the Mexican-American war, the lands surrounding San Lorenzo
Creek were rapidly transformed into farmland. Despite the previous half-
century of grazing and associated ecological changes, the gentle
underlying topography of the San Lorenzo Creek alluvial fan still offered
remarkable fertility to American squatters and settlers. Future city
namesakes Hayward and Meeks described the incredible height of wild
oats and mustard (20 ft tall!), both referring to non-native species
advancing in a changing landscape in the early 1850s. The common
seasonal flooding that had produced these rich soils still continued
alongside American development for a full century, until the construction
of the major flood control projects of the 1950s.

Agricultural ventures grew rapidly in the second half of the 19th-century,
associated with the disintegration of the massive Mexican land grants.
Smaller plots were sold off by Castro and others to raise cash for the
legal costs of proving title in the American courts. These parcels were
developed into farms by immigrants such as Meeks and Lleweling, who
established the political and economic framework that evolved into the
present-day cities. Locally produced potatoes, grain, hay, fruit, and
vegetables from these farms were transported to the rest of the Bay Area
through the landings.

By 1864, Meek’s orchards employed 100 people and used an irrigation
reservoir in the foothills 3 1/2 miles away (Sandoval 1943-44: 326). Four
years later, the orchards included 20,000 almond trees, 3,000 plum trees,
and 32,000 currant bushes (Stuart 1951; Sandoval 1943-44: 327).
Agricultural production in the area surrounding San Lorenzo Creek
continued to be the dominant use of the land through World War II and
into the 1950s.

"SCOOP . . . Huge shovels began

Canyons _ _ scooping out the dirt near the mouth of
Spatially removed from the more intensive cultural development of the San Lorenzo Creek this week. Photo
alluvial plain, the canyons tributary to San Lorenzo Creek nevertheless shows present three-foot depth of creek
have experienced a dramatic land use history. By contributing water and bed under a Southern Pacific railroad
sediment to the creek, they also contribute fundamentally to bridge. Second dotted line shows 11-
characteristics downstream. foot depth to which the Creek will be

dredged under the bridge.” (Original
caption in the Daily Review, 1954;

While the canyons comprising the upper watershed of San Lorenzo Creek cotrtesyef Hagward Histarical Sodety)

were too dry to support grand redwood forests, they were surprisingly
lush a century ago. In her memoirs, Amy Jensen (1892-1977) of the
Jensen Ranch family describes the Eden Canyon of her childhood,
recalling that “[t]he banks [of the stream] on either side were covered
with maiden-hair and sword ferns and lace flowers and hair bells and
other lovely flowers in between.” She recounts wildflowers in detail: “the
lovely fields of lupines, poppies, cream cups, butter cups, wild hollyhocks
and the delicate wind poppies . . . are all gone.” Jensen ascribes these
changes to “the cattle and sheep [that] have roamed the hills and dells
and nibbled busily away at everything green” (Jensen 1999).

European use of the canyons initially focused on cattle grazing. Castro
established herders’ camps at the mouths of each canyon, while using the
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adjacent Castro Valley for summer fattening. Americans quickly
established agricultural practices in the canyons, despite steep hillsides
that made plowing and harvest challenging. Barley, oats, and hay were
put in using single horse-drawn plows, wooden binders, and bundle
wagons. More mechanized equipment appeared in the latter part of the
19th century (including traction engine harvesters weighing as much as
11 tons, introduced in the 1880s) and diversified crops were developed.
Fred Jensen recollects prunes, apricots, plums, and almonds, an entire
hillside of peas, olive trees mixed “among the oaks and brush,” and 400
tons of tomatoes (Jensen 1993).

In the mid part of the 20th century, after nearly a century of agriculture
in the canyons, most farming operations reverted to sheep and cattle
grazing — an unusually circular pattern of development. Fred Jensen
looked back upon this history in 1965:

“As time went on and circumstances changed, the Ranch was leased
and sheep do most of the harvesting now. Maybe an easier way to
do it.” (Jensen 1993)

In more recent decades, suburban development has expanded into some
parts of the canyons. The Euro-American transformations of the canyons
— from grazing to agriculture to grazing to residential development —
have modified how the canyons function as part of the watershed. Some
of these effects include the replacement of native hillside vegetation with
plants more tolerant of intensive grazing, increased exposure of soils to
erosion, and more rapid runoff following storms (Collins, pers. comm.).
Greater delivery of sediment and water to the stream has likely decreased
the quality of fish habitat and increased the potential for flooding. These
effects are being studied in greater detail for Crow Canyon, as part of the
Crow Canyon Watershed Science Project (Collins, in progress).

Flood Control — Urbanization

While residential development has begun to enter the canyons in recent
decades, intensive urban development has already transformed the
flatlands. After 50 years of cattle grazing and a century of agriculture,
most of the alluvial plain was converted to residential and commercial use
within a decade. Intensive development of San Lorenzo Creek’s
floodplain only became possible with the Army Corps of Engineers Flood
Control Project. Between 1954 and 1961 the creek's lower reach was
converted into a concrete flood control channel, and numerous other
modifications were made between the Bay and the base of the hills.
During the early 1960s, dams were also constructed on two of the main
tributaries, Cull Creek (Cull Creek Dam) and Palomares Creek (Don Castro
Reservoir).

In the ten years between 1950 and 1960, the population of Hayward
increased a remarkable 500 percent — from 14,246 to 72,700 people.
Part of the post-World War II population boom, the growth of cities here
was made possible largely by the changes to the creek. Among the many
major developments built in the subsequent decades was Southland, one
of the West Coast's first and largest fully enclosed commercial malis.
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The landscape continues to change, in response to natural processes, the
human modifications, and larger climatic shifts. For example, peak flows
in the creek appear to be increasing, due to development of the
watershed. As a result, it is likely that the flood control channel will
become less effective at restraining floods in the future. In recent years,
local residents have found rainbow trout 20 inches long in the creek
above Hayward, indicating that fish may still migrate up San Lorenzo
Creek from the Bay, despite the changes. Interactions between the creek
and its inhabitants will continue to evolve, shaping life alongside the Bay.

ION D . Above s acre flood piain of 5an Lorenzo creek which will be freed o
flood threat by $369,000 channe/ W/den/ng and deepening project to be accomplished in the next six months by
Alameda County Flood Control and Water Conservation district. Good drainage will open up the area for industrial
and residential development.”

Drawing on the left from a 1954 newspaper article (caption above) shows the planned flood control channel on San
Lorenzo Creek, with surrounding open space and discrete townships. Photograph on the right, 50 years later, shows
the completed channel and adjacent development. (Daily Review 1954 courtesy of Hayward Historical Society; aerial
view on the approach to Oakland International Airport November 2003)
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